esp@cenet document view 



1/1 



SEMICONDUCTOR LIGHT EMITTING DEVICE AND LIGHT EMITTING DISPLAY 
COMPRISING IT 



Patent number: JP20021 71 000 ^^^^ published as: 

Publication date: 2002-06-14 Q US2002063301 (A1 

Inventor: HANAMOTO TETSUYA; TAKASE WATARU; SUZUKI 

KIYOSHI; KANESAKA KAORI; SAGARA TOMOKAZU 
Applicant: SHARP CORP;; NEMOTO & CO LTD 

Classification: 

- international: H01 L33/00; C09K1 1/54; C09K1 1/56; C09K1 1/59; 

C09K1 1/61 ; C09K1 1/64; C09K11/66; C09K11/71; 
C09K11/72; C09K11/78; C09K11/82; C09K11/83; 
C09K11/84 

- european: 

Application number: JP20010118790 20010417 
Priority number(s): 



Abstract of JP2002171000 

PROBLEM TO BE SOLVED: To provide a 
monochromatic semiconductor light emitting 
device having a good color tone and 
insusceptible to light emitted from a 
semiconductor light emitting element 
SOLUTION: The semiconductor light emitting 
device comprises a semiconductor light emitting 
element having an emission wavelength of 390- 
420 nm and emission color from near ultraviolet 
to violet blue where the visual sensitivity of 
human being is low. and the wavelength of light 
from the semiconductor light emitting element is 
converted by a fluorescent material having a 
monochromatic emission peak. When the visual 
sensitivity of human being is taken into account, 
the light subjected to wavelength conversion by 
the fluorescent material Is apparently 
insusceptible to direct light from the 
semiconductor light emitting element, and 
thereby the light from the fluorescent material has 
a good color tone. Since a semiconductor light 
emitting device having a desired emission color 
can be obtained by simply varying the fluorescent 
material without varying the structure of the 
semiconductor light emitting device or the 
semiconductor light emitting element, fabrication 
cost of the semiconductor light emitting device 
can be reduced. 
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C^^^®] 3 9 0 n mT}^4 2 0 n m 




seo 40O 4ao 

Wlt»0.aM9ft-SJBM9O-0«O».Mil» 



X 

±ffi**<*^^^«. ^m&&1fi3 9 0 n m7iM4 2 
m^m^e OOnm75rM670n m®jftS«JSCc^3fe 

M,0,S : Eu (flU, M«La. Gd. Y*»e>S«n 

0.5M€rF,-3. 5MgO • GeO, : Mn. 

Y,0, : Eu. 

Y (P. V) O, : Eu. 

Yvo, : Eu. -cm-^tihrntwo^moyy^. t»-rn 
*>-os yt» 2 «±3!pp.&* c t -r -Si*^ 1 

±f^^^*^^^^tt. I63iaes*«3 9 0 n m7ili4 2 

500nm7!>M540n m(Om&m.mc^% 
^ Wr •5^fe<D3fe€: UJ5*-r Sm3fe^4«;^ S C <!: 

RMgjA 1,.0„ : Eu. Mn (flL-. RtJS r. B 

RMgA 1„0,, : Eu. Mn (fflb. R«S r. Ba 

Zn S : C u. 
S r A 1 ,0, : Eu. 
SrAl,04:Eu. Dy. 
ZnO : Zn. 
ZnjGe.O, : Mn. 
Zn, S i O, : Mn. 

QjMgSijO, :Eu. Mn (fib. Q{*S r, B 
a, Ca*^6)S«nSt,»-rti*>— :3*/c«2J(a±©7c 

« 2 Jj«±*i «c S C t -r 3 «:sB«8©¥ 

±iB^|i^»^m^». fl^tjfiS*i3 9 0 nm7bM4 2 
Onm©fflJH3fci&Wl/, 

1 0 n m7iM4 8 0 n m©jgSM««:if63fe 
f-i';&W^S1^fe©3fe*mJWr-5«3l&(**fiB^iC t 



(2) 1^2002-171000 

2 

A„ (PO,) .C 1 , : Eu ({ML. A«S r. Ca. 
Ba. Mg. C e*i6iatfn-5C>-rii*^oSfc«2fei 

±©7C3{) . 

XMg,A 1..0„ : Eu (fiL-. XWS r . E&lfih 
XMgA l,.Ow : Eu (flL. XttS r. Ba*>e.a 

«nsi,»-rti>6> — 3*fc«M:»©7c3R) . 

ZnS : Ag. 
10 S r,, (FO4) eC 1 1 : E u. 
Ca,, (PO,) 5F, : S b. 

ZjMgS i,0. : Eu ({BL-. Z»S r, Ba. Ca 
3!pe.a«*x-5l,>fn*»— 3Sfc«2iJ(±©7n^) . 
S r Mg S i zO, : E u. 
S r J P, O, : E u. 

CaAljO, :Eu. Nd. -C«3*i.5)^ife^*©af©^ 

t<»-r*i3&>-o*yi:»2Ja±*>e>fe5ci*#8ti-r 

5 JclB*S©¥ai«:f63l£«go 

20 ^(*^3feilS{c*j|,>r. 

ita^^ttl^^^^tt. ft^^lfiZ 9 0 n m7iS4 2 
Onm©fcBS*3fe«:WL. 

±a^^»^3R^*>6©tHW3E{cJ:Dfflriia3nr. SI 

8 0 nm7!>M5 0 0 n m©j^S^J^K:^3fe 

S r,A 1 ,,0„ : Eu. 
S r4A l,,0,s : Eu. Dy. 
30 L„ (PO,) .C 1 , : Eu (ffiU. LBBa. Ca. 
Mg*:>6iltStiSC>-rn*>— o^/c»2«±©7C*) . 
Sr.Si.O, •2SrCl,:Eu. -C«3*l-5m*ft 
©ffif©5^. l,>-rn*>— o*fctt2«±*»6«c-5C6«r 

l%3fejftS*i3 9 0 nm7iM4 2 

Onm©|±J«*%WL/. 

±sa*««:^iR^-*>6©ww3feccj:oae3n-c. ^ 

40 ^l&iSfS** 570nni7!rM600n m©?S[S^iS«:i|fe}fe 

e- i'*wr.5efe©7fe*ww-r sM*«£*(iAsc t 
CK«^ 1 0 ] ±mm^mt. 

ZnS: Mn. 

ZnS:Cu. Mn. Co. ■C«$4i^,®:)fe«J©gf©5 
— 3*ft:{3:2t<±*>6?CSC<i:*!RF®t-r 

imn^m 1 1 ] ±^m^ayj>rj: < i ^>-g|5i. ±Ba¥ 
50 ±K^^±ffifli*i±fa«3fe»«:#^•c^,^ s c i -r 



C3) 

3 

1 75M 1 0CDC*-r*l3*» — 0iC^<O^»^ 

±iB 2 o© - A©ii>?c < i SBiiiB** 

«J^5K3R^ t #i±fB«±«Hlt?W±S tiri^ 5 C i *if# lO 

gii-r^wjjc^ 1 1 icnm<DS¥-mf^^^s. 

[nnOM 1 3 ] ±iBSft«> ~M<D - K 7 U- A© 

±iB^^i^igj^jg'f »±§Bi&»<4c(cf^^s n Allies 

±iB— 3*© - U-A©ii>^c < i gPi > ±iB^ 

n-ct>^ c tirnktrismm 1 1 «:iBtt©i|i5ii<*i6 
1 4 ] ±s»ic«. A> r^j^©-?'"? > h gp 20 

±fB^NI«£^»T^», ±IB'; - U- A©* 
«©v>i;>|-gB©JS{ciBa3nr*s»). fe^—- 3 

±IB* 7-J|5^^©v?> hgp«:±IBm?l£»*«5o«$nT 
±IB2-3>©>J- h-:7U-A©iJ>^c< <!:4>— gpt, 
l>SC<!:«r«Natr-5»^3117^Sl 0©t,i-rtlJ!>^o 30 
1 5 ] ±iB«*»> * y 7-M*© vi; > hgR 

«©v>^> ha5©jstcEg§nr*jo. — 0 

©y - K 7 u-AfC"? -f-V'-!j^>f=^ >i^{cj:-,rs^ 

br. ±iB3-7--* >i^gptxj©±«:±iaM3feft3!>5Bess 
n-ri^-st^K. 40 

±iB 2 -:>©•;- K-7 U-AOyptj: < i t— §P<t > ±fB^ 

mi$^m-^t. ±iBn-7^^ ^i'smi. ijBm*^* 

<!: *i W±«fl§-C«ii: 3 nri i S C i «!|#8t i -r -Sit 
1 7!)S 1 0 ©t^rtv*^ — 3(ct2tg©5fi^{*|%^^g. 

±ME^m^m^m^it. ±ifiSS©^jiiB««c«isw9{c 
±K«±«fli»±lB«3feft=&^^■cl» s c <t ««f«i -r 50 



^2 0 0 2- 1 7 1 000 
4 

■2)W*^ 1 7T»M 1 0 ©C»rtl3!)>-o{ciBtS©^»«36 

•r^m>m i tim i o <Dt<^-rtH)^—oic^<D^m^^ 

fats©^JS{*jfii3^g. 

±iB^}i^ft^^^«. ±IBSffi©^SiB^K:maffJ{c 

mit-ri>mmm i nm. i o©(,i-rti*^-:>«:fa«8©* 

±iB¥^^^^^^*>6.©aW*©:J>«:< ifc— ap^JS 

±Mimytm^±im±mmic^ * n-c -s c i ^mi t 
■rifmm mmio ©(,>-rn*>— o(cga*8©^is3wi:» 

±iB^«ftl^^^^*>6©WW*©ii>!&:< <t «>-g|J?:JS 
±fBi|i#«^^»^ *> 6^H#f*S5l^S©i1-SIJCCiESffl 

±ia^i*^iKT*«±-r s t ftK:±gBSJH»!{p e. © 

Ksw 6 nr I, ^ s c i i -r sfs*^ 1 TiM 1 0 © 
c>-rn*^— o(ciats©*^«:^^s?g, 

±iB¥^^^*^-«. ±ieS«©±aiyi5EiBl<!:«^ 

ii>^c < i fe±ia*«f$^^^©^gp^*5±iass© 



±ie^3fe»©Ji3&s. ±iaM±«fli©3i£*sai«-r-sffi{cg: 

n*^-- :>CCie*S©^^«:^3l^g. 
^a^i^mtm'i-it. mmmifiS 9 O n m71S4 2 

mi(mytwt. mzomm^t, msonmi^t^m 
^, 

±idll 1 ©m3fe^». 600nm7!)S670 
±IB»2 ©M7fe^*«. 500nm7!)M540 

n mom&mmK.^^^ f - 4«-r •si^fecta 

ifSms (Dm^mt. 1 0 n m7^M4 8 0 

n m©?gS«J^«:i^p(& b- - €rWf ^♦©©mW^fe* 
WOT. 

[m^m 2 5 ] ±fB^ 1 (om^mt. 

M,0,S : Eu (ffib, M»La. Gd. Yip^miitl 

•Sl,^-rn*^-o*/c«2«±©7E:3R) . 

0. 5MgF,-3. 5MgO • Geo, : Mn. 

Y,0, : Eu. 

Y (P, V) O4 : Eu, 

YVO4 : Eu. -cm.sri^m^»(Dm<D'>^. i^-rn 
*>— 2 ja±*> 6«c o . 

±iBm2©M*m*, 

RMgjA lieO,, : Eu. Mn ({11/. RtiS r. B 

a*>e>a«tisi»-rn*> — 3*fc«M:&©7cig) . 

RMg A 1 ,„Oi7 : E u. Mn (flL/, R«S r . B a 

*^6a«n«>ci-rnA^— :>*fcBP5:^©3ciR) . 

Zn S : Cu. 

S r A 1 .0, : Eu. 



(4) #112 00 2- 1 7 1 00 0 

6 

S r A 1 ,0, : Eu. Dy. 

ZnO : Z n. 
Zn,Ge,0. : Mn. 
Zn, S i O, : Mn. 

QjMgS i,0. : Eu. Mn (fIL. Q{*S r . B 
a. Ca*>e>j®tfn.SC»fn*> — 3Sfc»2fei±©7C 

«2«±3!»6Aj:f). 
±iBl&3©a5l£m3:v 
10 A,, (PO,) ,C 1 , : Eu ({ai/. AttSr. Ca. 
Ba. Mg. C eiplbMlttl^^^-rtlifi — P*/c»2fel 

±©7C^) . 

XMg.A 1..0„ : Eu (fflb. X«S r , Ba*>6 

atiti.5l>fti*> — 3*;fettM*©7C^> . 

XMgA U.Ow : Eu (fflL/. XtiS r. Ba*>6a 

«n-&c»-rn*i — 3S5/c«ffi:^©7csg) . 

Zn S : A g. 

S r,, (PO,) »C 1 , : E u. 
Ca,o (PO,) ,F, : S b. 
20 ZjMgS i,0, : Eu (fiL. ZttSr. Ba, Ca 

*'6stfnsu-rn3!p— :>s:fe»2«±©7aR) . 

S rMgS i,0, : Eu. 
S r , P,0, : E u, 

CaAl.O, :Eu. N d , T*§*lS^*i*:©gf© 

C^^2B] ±fBlll . »2. »3®Mife(*l4. 
±iBll 1 ©m«:*i5 0««%t^±7 Ofi*%«T. 

30 ±ga0 2 ©m3t»3&i 7 m&%&.± 2 0 fta%«T. 

±iBm3©m«:*5 2 0«S%«±3 OM^OTT* 
■set t T-5it^51 2 4 * fcti 2 5 K:iS«©*« 

[mmm2 7 ] ±iB#t±i»Bitt. ±iam i . 02. n 

3©m3feft:*^^■C*^9. 

±ia«±^fli©a«cc*frs±iBmi. ^2, ^3©m 

:7t{*©St««©l:b**^, 0. StiilfetT-Cib^Ci* 
Wit<!:-r*i»^^2 6{Cia«S©¥^l*^«g= 
[i»:^^2 8] l»^]12 47!iM2 7©C>-rn*»— 

40 wm<D^im^st^mi,>fcMmt, 

±fa*^ft:^^©ffl*f*W, ±iB*7-:7 ^ ;v^© 

Ci«^ 2 9 ] ^«i*^?fe^g©tHS**©j^S^*i 
±IB* 7 - 7 ^ Jl- 5? ©^7fe!^«ca^-r ^ J: -5 «: . 
±iB*«f*l%*«-?©l6*jeS<i: . 
50 ±iB»l©«36{*©^«St. 



*-s c i imLtfi>mtm2 s *ft:«2 9 {ck«6©^ 

C^i§®ffittJ«:SiHj] 10 
[000 1 ] 

9^. OA {:t7-fX:t-hy-'>3>) ^Sffl*igi^«C 
[0002] 

^g». ^att$gMllilg(C;($l:f-&tti^^^.^S(Dffi 

fc. c*a{c*fur. ia^. w*»6aiac^jsspr«3fe* 30 

[0003] cne.«l^ttJfeM£fe®^|£^fl:S5feg5g*ffl 
t^T. ^^{*R . G (^) . B (W) CDHHeo 
^fe*W-r-S¥»»^ilg*jfiJfflL/cL E Dt'^ X 

[0 0 04] ^^(C, #*^6Slfe(D^?gSpJffl5t*^* 

itll2 9 2 7 2 7 9^{CPg^5ti-CCiS, 
[0 00 5] */c. ^gi^l 0-1 6 3 53 5#«C«. 

*/c««?^lfe©l^fe^wr•5¥^f*^sg^^<t. c© 
^i^mtm^*^ h (D^^msL l -c pjta«gjs©5fe*^3fe 
1 «3; fc« 2 mm&LAL<m%»t ^m^-^t^^ic^ 

r. C©^|i3»»#6^fe3R^^J^et«3^£^*:©^ai*l 



!|#ia2 0 0 2- 1 7 1 000 
8 

•c 

[0006] #Pfl¥l 0 - I 2 92 5#(C«. SI 

ji;^»»fe©^4^-rs*««ci^^^-r? 
*0. >'>vi'Xtt©:*csaE*aE-rc<»:K:J:or. Sli^fc 

;tS©*{CJ:-,-C. #-«S©*i»«i:^*^^^4fflC»-C 

[0 00 7] Sfc. !^P3¥9- 1 53 644#K«, 3 

lS^«<b!gj**(**^t,^-cff$fiS;$ nr f- ^^^5*53 8 
m. ». iBk©3Mfe«r&^»5i&-rs 
©«^ilg*!pa/T^ 3 nr t » s . 

[0008] 

[^BJ*i^^bJ:^<h-r.SISIg] OiPbtiifi^, iJBS£ 
3R©S?JI5«. «T©J:5^j:P8IS*Ai*S. 

[0009] g?ffigDl«3K^»^SIB«Cffll,>P>tir 
3!^*>^^fe©l^7fefe*W-r-Si{^^^«:^*^T-^, #3!i:>6 
Stfe©^i«^SWta5l£*^-r5i|^«ft^^^-«. ^ 

t?. S(,HC^;^j:S26S©4i^ft^T-^3^L'-C^Ji«<*^ 

Kn X h T ^ ■7"©SH«C^J: -5 i (-i 5 raffi*t*-5. 

[0 0 10] ±iB^fe*iSi»{cg^cSit!Kt© 

«:». ±^^©^#»^5felg^'-©SSK«r§^ifBSf 

7l£*^g*J^fiRT-5i. :^©*«<*^3i&lRT©feia 

[001 1 ] iSttc, ±^mWfm2 92727 9^-?>!^ia 

M^^{c*sm*<*©^7fefe<!:*ilfeO-cafe©^*fe* 
f#S©-C. 3l£©*«JfflJ!»^*iM< . feiSfem<«:t,» 

©ww^fe i m5fe«^© life© fcbtt* <i:©jgfeKj:orefe 
h t Lxmm-t^t . c©afe7fe»*Bii*sJ:i>'^35^© 

3fe«*Sii>^cl,»©-C. ±IB«sa^i^g*5«^S9l^fe*^ 
-7^;l/af*®ja-rS5t©a*Si!>«:l»*>e>. JiffijKSa 
^g*J7;l':<7^-^^<&-r.2><!;. ^mfLftJ:'^tj:W 

[0012] *fc. iRpra^ 1 0- 1 292 5-^«:ra^3 



n ( 3 9 0 nm) f=fja3!»6^iKSW©Slin««©«S© 

3fc*m«-rs©t?. A«c'^©i^»%iWit-rssfim**ii;'S 

S*§(:tS©-C> ±iE@^ffl«fli©^W(cJ;Sfiffitt© 
i5T-?». ifB^-JW Fffl«)il©llft«:J:4l63ia»a©e 

[0 0 13] !t#l3^9 — 1 5 3 644#tCgg^Sn/c^fi 
3f«:^3ei?S«>S/t. 3 8 0nm<!:l>^Sili'f«J^©#fe36 20 

K. i|i««:^^-?©H«ffl*JJ:iyf-=t-;UKflH©«fl§*i 
S«5»'Sr§ti-r> <ljStt©fiT^fe7feSSffi©(gT©MH 

g». s«±«c, ^, », ^©3jia*^3fe-r5M*<* 

[0014] *^tt. J:ga©aa*»9i^S)fcJ«)CC/j: 30 

3ti/c*>©t?*o-c. m^om^mmom^mmn^i, 
t*--©l^**iJ>fe<> m*%<!:m»^f*i%^fc«g 

[0 0 15] 

^*««SLr^c^iji*i*^*«g{cte(,^r. iifiil^f* 
lfil3ejR^». IfeT^SiS*! 3 9 0 n m7bM4 2 0 n m©a 40 

133 > ^jffigAi 600nm7I»S670n m©?^S 
[0016] J|s:^BjicJ:ti«, ±ie*«ttj%3feiia(c*j 

i^r> ±si|s3ift^ig^ttAra©ttJSie*s#^tcfii^ 

5SiSS«iJ^©ai«*?:wr.5±fc, ±iem^«. 

fe©?E*w*f^4©-c. feu. ±^m^itfimm-r?>^ 



!^gg2 0 0 2-l 7 1000 
10 

©fflS*3fc©felS*%i-^{t-rSC<!:*lJ5cl<». o3e«P. ± 
iBM3fef**'6©7fe*^ ±iB^i*^lg-7-*>6©itS3fe 

©«» c i < ¥J»<*i63t*^g*^ 6 3 n ^ 

«ttJ^«g*i»64aSo 
[0017] Sfc, ±SB**»^3^g«:fct,>r. 

*«f*J%*S-?{i^*«S*i 3 90nm7!»M420nm 
©HiSl3l&?:WT5©-e. 0i);t«ii±«)il^ti©^iif*^ 

jmm<ommms,immom< . A«:«cw«)&:ft 

ffl*i?&<b'»|l.^ i>b. ^i»^*^*S^^©^3^^S^S*i3 9 

0 n m J: 0 *>}sc> i > m tf±fa«±«l!i*a« ur^ 
am^lllt!Q:t'©^fii^*^(;3«S«^*i*-5o - 
±fa*3Si*^|g^©^«S*i 420nmct»)*> 

gt^i. £:©i»i«(*ig^^^*>6©tHs=f*«. ^mmm 

ifi{S*3 9 0nm7bM4 2 0 nmtcf 5C<t{Cj;o-C. 
^ftll3(&«g©»)SS|5D°n©s&ib*iJ>* < -C * . * ife. 

^iig*if#6n^.. 

[0018] 1 m^Bm(o^i^m:^a, ±iB«* 

M.OiS : Eu (mu, M«La, Gd. YiPhMittl 

■5t,>-rn*i-o*ifc«2ia±©7c«) , 

0.5MgF,-3. 5MgO • GeOj : Mn. 

Y,0, : E u. 

Y (P, V) O, : Eu. 

YVO, : Eu. ■e«3*a-Sm:)t«:©8f©5^. l^fti 

— 3* it Ei2 «±*> 6 Aj: ^.o 

[0019] ±iBSIi6JfJM(CJ;n«. f63l£?«^S*i3 9 0 
nm7!iM4 2 0 nm©(,>-rn©taS*3fe*«-r-5^^<*^ 
3l£^^*fflc>r*>. ±iB¥^»»^*^^^©^i^W3^©^!gS 
CCft>Gr±SK5tt*:*jUR-C#S©-C. ^3fejfiS*S3^fe 
©jSfg^«l«:^»*l63fe i' *W^-5#e9Sfe«3l&© 

t># S c t Jc<fc -D r . ^««:^^^^^©UiW^fe©igg^ 
^©BS:^r©jgS*#fe©2^gK:^-ct«.©-c. «^ 
*^r^fejS«fe»^¥3l(*lfe36Sgg*J»6ns. 

[0 020] *^BJ©*««:^»g«. Sf*±K:3|i^| 

{^^^^immLxrj::s^i^mtms.ic*s<^^x. ± 

S**i*l%*SR^«. li*j^J^*5 3 9 0 n mnm.4 2 0 

n mcDiam^^^u. ±iEmmm^m^ii> ^aymm^ 

CCi iJSj^Snr. ^^mmi>i5 0 0 nmBM5 4 0 n 

[0 02 1 ] ^^iscctntf. ±iB*»»ii3fe*ia«:*j 
t^-r, ±gB^NW*^3fe^-?^»Aiai©«JBiS*5^^«:ffii» 
3@ififi«js©as***w-rs±(c. ±f2m*i*«. 



©K»%si:f s c i % < *»ft»ii^g3»>eas*sn* 

C 0 0 2 2 ] ±§imm»^^Sicisi.^'C. iilB 
¥«ft^3fe«^^«^3t;ieS*5 3 9 0 n m7bS4 2 0 n m 

0 n mi ») feSC^i. pi|^«±i2it±l»li?ra^Ur^ 

±S*»(*^3tlR^©^«g*i4 2 0 n mJ: 0 

SL^i, C©*5»<*^5^^^*>6©di*f*5i. Bim^J^ 
©^*2gS*W-r-SJ:^«:JiS*^6. ±Mm^m^^(o 

iS?S*3 9 Onm7bS4 2 0 nrntC-rSCitCi-or. 
iJi#fl:|fe3l£^©««^°p©^<t*ii>&<T*. 

[0 023] 1 mmmm(D^4mii^mMmt. ±3m% 

RMg.A 1,.0„ : Eu, Mn (fflU, RttS r . B 

RMgA 1„0„ : Eu. Mn ({iO. RBS r. Ba 

Zn S : Cu. 
S r A 1 ,0, : E u. 
SrAl.O, :Eu. Dy. 
ZnO : Zn. 
Zn,Ge,0, : Mn, 
Zn, S i O, : Mn. 

QjMeS i,0. : Eu. Mn (fiL, Q«Sr. B 
a. Ca*:>6jSl3:n.SCi-rti*^— 5*/ctt2ii(±©7C 

m . t?«3ns«3tft©af©^%. t,»-rii*»— 

»2«±*^6>i:^.. 

[0024] ±ieiiM0Si{c jint*. ±iB¥^fl:^^ 
^^©j^^es«:f£ct:Sja&m3fe^*«i«Rt?#s©■c. 

^jg^S*5|ife©ig?g^^(c^5?i5:^3tef-i'*W-r-S 

©^5feft:*-ia^to-li*c<b«:J:-5r. i^f**ife^^© 

[0025] *^©^i^»i63ei^«. m»±ici^m 
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iE^mW^^^it. ^^m^ 390nm7!iM420 
nm©WW7fe4WU. ±ie^l^««J^Sg^^*^6©tHW* 
«Cj:»)®e$nr. ^jS!S*S4 1 0nm7iM48 0n 
m©iSS^J^K^3l£ f - ^W^-S#fe©i6«r HiSf-r 

[0026] ititf. ±iB¥«»»il^a«:*j 

10 «g*ii?a©«[s«JSKi^fcf-i??:wor*e©w 

fe©5fe?:Wj>fr.5©r. feL, ±iBm*flJ*imi*-r'S7!£ 
<!:±ie^|i«^^*«^=-A^6©il«?©WS=f7fe<!: o r 

©ffl«3fe©fesa*i%i'^{t-r^Ci*i^C(,». Ji 
fH«7feft*>6©^*s. ±fa^l^»^^^-T-*>6©iag!3K 

omm^^i^i c i J5: < *j»^^^feiig7!»i 3 n-& 

[0 0 2 7 ] ifc. ±iB*«»^5fe«g4C*s(,»-C. ±iE 
20 ^f*l%3l&^^»l6^jes*« 390nm75M420nm 
©HlS*3t*WrS©-C. CT^tfiW±<Sfli>5:i"©¥^tt^ 
?l^S©«lfi£SI5p°n«:»«(>it< . Ai*{cW^«cfP 

0 ninJ:0 fc^t-^t. m{3:_hifit*ih1Sai?ra#bT^ 
S?i<b^ll{fc^d:<!:©^«?^>&^i;3ti:SJS^*i*^o - 
±iB¥«ft^3fe3g^©^igS*i4 2 0 n m J: 0 

^gui. c©i{i«»#B3e^T3!»6©ffi*f7fe». ^mmm 

WS*31£<fcilfeL-C. ^®«i^Jga©^fe©felll*s^ 

?fiS^3 9 0nm7!iM4 2 0 n mCCTSC i«:J:-,r. 
^(*fl3l£ilg©«*SgRS.©^{t*il>^c<r#. */c. 

[0028] 1 iisfi?&si©*^i$sfeifeiig«. ±iam5fe 

A,. (PO,) ,C 1 , : Eu (flL/. A(iS r. Ca, 
Ba, Ms. C e*i^)jStf*a.5l<>-rtl*>— oSfc»2« 

Jl©7C*) . 

40 XMg.A U.O,, : Eu (flL. XBS r . Ba*>6 

ii«nsc^-rn*^ — 3*fcttM:^©7c«) . 

XMgA 1,.0,, : Eu (fU^. X«S r. BajS^eS 
tfn-5t,>-rn*>— 3*)rt{3:M:^©7c*) . 
Z n S : A g, 

S r,, (PO,) ,C 1 , : Eu. 
Ca,, (PO,) ,F, : S b. 

Z3MgS i,0, : Eu (fio. ZBSr, Ba. Ca 

*>6jiiin€)ti-rn3!p— os;fcB2j«±©7cfS) . 

S rMg S i .O, : Eu. 
50 S r, PiO, : E u. 
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CaAl.O, :Eu. Nd. ■C«3ti.Sm3fei*®gP©5 

[002 9] ±iimmmmi<cjztnt, ^{^^m^<D 
iS?s*i»fe©jg?g^JSK:M*f ^ci%^ f - ^ wr -s^e 

[0030] :^mM(D^mt^m^mmi,t. m»±ic^m 

^mi^m^^lit. mtm&lfi 3 9 O n m7iM4 2 0 
ii:J:f))Sje$|ir. ^*i^g*S4 80nm7?>S5 0 0n 

[003 1 ] ^^Bjtcinif, ±fe^i^^*^*gs{cfc 

or4>, Ara©taa5S^#^-r-si. m*H^±, iisM 
7fe»©tH»f7fe©feii*%<i:^'fb-r^ci*sy5:i.v 

[ 0 0 a 2 ] */c. ±iB¥3l»^5»ass(cfcc»t:. 30 

*^f*^3t^-¥-»^*jS?gA5 3 9 0 n m7!)M4 2 0 n m 
©mS*7fe4W-r'5©-C. «a|^««±«flift£©ij^««:^ 
3^B©«fiK8f5,Po4*a«l/l8< . Ai*«:WWftflP 

0 n mj; o i>m.\.>t. m}Lu±.mi±m'i^mn^x^ 

±ia¥*(*j^«T©^S?g*s 420nmJ:f5*> 
SC^i, C©i|i^#^^^*:.6©WW*«. pftlM^ 

©B*jgg?r^-r^j:^>«:ft^*:>6, ±iem*ft*^e.© 

ffl«3tiilfeO-C. ¥«»^$IB©^fe©fesi*s^ 40 

2g[S*3 9 0nm7!»M4 2 0 n mCC-T-SC iCCjc-^r. 

[0033] 1 ^msfo^wmt^it. iiam* 

St, A 1 ,,0,s : E u. 

S r,A 1 ,,0,j : Eu, Dy^ 

L,, (PO,) ,C 1 , : Eu (fib. L»Ba. Ca. 50 
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Sr.SijO, •2SrCl,:Eu. "C^Sti-Smi* 

[0034] ±f^i6JgSlK:<fcn«. JJB¥i»(*l6J(&IR 

^©^?g?S{cic;cr^ftm7fe»«:aJR-ct s©r . 

mk<DlSL%W^^-^\y^h c <?: Cc J: o-c, ±tB¥»l*^ 
7i£^^*smi=f^-5?fe©ig;^M«©BS^-C©jSS*»i^fe 
©a^SK^ftr * -5 ©t? . iS5ai*ft*fe«i©fe^3fe©* 

[0035 ] *^HJ©4^^*^^«a«> S(*±(C^|i« 

fB2|i*^*^*«^^»> ^?^g*l3 9 0 n m7bM4 2 0 
nm©m*f3fe?:WL/> ±iB¥5i»^«^*>6©ai«7l6 
CCjrOaeStl-C. ^3tjgg7>5 5 7 0 nm7!)M6 0 0 n 

m©jSis«j^K:^*f - pim-r^m&<D^iaim-r 

[0036] :*:ife?gtC4:tl«. ±iB*»»^3^SK*j 

m&ifim&<D^wM.mv:.^mi f - f l -c#fe©s 

i ±1 a^|i#f*^3fe^T-*^ 6 ©itsottSt* i *w D -:> r 
Ara©m.®a*#i®-r-2.i, a*H:^±. ±iam{* 
©m«*©feifi*5^i'^{t-r^ci*5ftc>, ± 

sam^l6tt:*>e)©3fo!>5. J:ffii^tt:^*^*»^©ii:«3fc 

©ijw*§w s c t ft < ^^mwmimm^ e> m« ? n -s 
©■c*.5o feia*s^*fftm6Sfe^7fe©* 

[0037] sfc. ±iai|i^*B*^s«cfei^-c. ±ie 

*«»^3t^-5^K^3lc:jfiS*i3 9 0 n m7bM4 2 0 n m 

©m«3t*wr-5©-c. mxumimmtjii£<ommw^ 

3t^S©1t^SPD°a*a«l/SS<> Sfc. Ai^tcW^ftf-^ 
£' 3»it L . *«»i%3l£^-?-©5%3!£ 3 9 
0 n mJ: ») fe3SC>t . t?9^tf±S«jh«flg*li^L'rHF 
SWL^M{l:ft-*:"©^SP^*^D3-ti-S«^*5*.5., - 

±si^mv^mtmT<Dmtm.m^ 420nnij:i3^> 
sc^i. c©*^«:^3fe«^*>e.©uitt*a. pjmMJ^ 
©*36jSS*W-rSJ:5K:ftS*>6>. ±gaM*f**>6® 
mW^iilfeLr, *««:^«g©^fe©feia*5^ 

?gg*3 9 0nm7!»M4 2 Onm{C-r*Ct{C<fc-:>r. 
*^f*^*ilg©#i?£SPD°D©^{b=&^ft<rt. S/c. 
A»«c,®iJS*ijfei'ft < . u*^t>, ep*5M»ft4^» 
l6:*ilg*s»6*a-5, 

[0 0 38] 1 «fiJKS8®^»^SIg». ±ga«^ 
Zn S : Mn. 

ZnS:Cu, Mn. Co. -C«3*a*m3t(*©»©^ 
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[0039] ±imMjmitCj;:ni,t, ^i^^m'f-<D 

[0040] 1 ^mm<D^wmi^\t. ±gB»(* 

■5. 

[004 1 ] isdms&mvij^fiu. iMmm^m^ lo 
[ 0 0 4 2 ] c©#^i%3i^a«. 

[0043] 1 WSJ^SI©*«»^S^B. ±geS«: 

i-^'^t^Wv-t/^ hgp©ig(cffi®3tir*j0. 
TSSie«jCCfiSBS^tl-Cl,»-C. ±ffi20©y-F7U-A 30 

[0044] ±failJfiJI5SS«: J:n«, Jiffim?t«c«:^tf 

■c^a)e.n/c±ia*«»%5^^^*i?>©ttis*:>fe3!)S. sgn 
[0 04 5] 1 j|jij|g,®©^i^^tt^^«, ±tes{* 

». — >Pf©';-F7L— A©5fe^K:atte3tl/citei^i*-C 

i!6iiJa«±«Bg-rt!f±3tirt,»s. 
[0 046] ±ie*iSff$SIK:J:n{i. ±fa*^«:^ig 
■i^^r. «^^«^fi>'<>^3?(cj:-D-r±ia»«©#^iBiia 
tcHgfSiK-rS©-?. •; - u- A 

^*>e>©ai«**5Siii«cifis^$*as. htctn-^x. 
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[0047] 1 ^ji->m<o^mwmMmt. ±iastt 

(J. *-^7^ff^©vi;>hgpj£:Sr«>y- K7U-At? 

±fa*^^*^:*3g^=■«, ±iBU-K7U-A©* 
f :7'ff^©-7'5> FgiJ©lSfcKS$<a-C*j«3. jS^o, 
'J — 3©y- K7U-A(C'7-f-^-;J<>7'-f >5'K:J;-p 

g|5fc±ta«3feft*53(t«$tiri^Si#tK;. ±ia2o©i; 
- K 7 u- a©:1>j5: < L fe-Si5i . ±ia^3»^j^3fesg^^ 

[0048] iMmmwMVijiitiu. iM^mwmM 

6©**i«35 -5 7-?^©-7 > h ^icm^^ 
*M-r4©-C. ^H^^IKfetS-?3!»>6©*««6j|«:jtg^ 
^$<l-C. *©fiJffl3ai^*ifSj±-rS, */c. 
^^•*^6©3l6?r^*)Sl<^^|i«»^3fe^H<!:J:b«JL/-C. m 

3K»^iBsr.sMJ^*i/h3t.»©-c, ±iem*«j©fieffla 
[0049] 1 si*fi?^<s©iti^ft^iig». ±ia»f* 

«. *-^7'fJK©-7'5>hgP?:WrS'J- h-7U-At? 

* 0 . ±iai|^»i63i£5R^«. ±ia >; - K 7 u- A©* 

--':/JfJt^©-7'^7>hg|j©jg{cieg3ti-Cfc«3, 

^ — 3©i;- F7U-AiC'7-f1'-;J^>7=-< >^K.j;i-y 

^^c-i--7-^>ifmi^%m{^x. ±133-7=-^ >i!'gB 
*t©±{c±iam7i&«:*iiai3nrt,».5<»:*(c, ±1320 

©';-K-7U-A©^i>;^j:< ife-gpi. ±ie*^tt:^ 

[0050] ilBlliSJfJSiKitKi. ±ia^7t«:«r. ± 
FSS{C3feiW3tifc3-'f ^ >i^at|5r©±«:BBg 
r-5©-C, ±ia-7>t;> hS|5|*3©^rK:m:)fe»^^«-r-S 
W^tctb-^r. ±iam3t«J©^fflfi*ifiiM^<a'5. * 

[005 1 ] 1 safe?&Ji©^fti%*^g«. ±ias(* 

^{i. ±tas^©^jiiei^(cm»95)(cg^i^$nrt,»r, 
±ia^^*^s^^*i^±■rs^^±^«)ii*«^. ±ieit 

[005 2] ±.tzmm.mmi<cjp.inu. ±ia¥^f*^fg 

IR^*. m«Au-^Al. Cu^©#«'7-f-t'-=&flB 

rs&-5J^iK©¥*i*:^^^*fflt,»rSJa:SJ^tt©* 
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[0053] 1 mmjBiSi<o^mif^^it. ±SBMi^ 

[0054] ±i^|]tej^)ii{cj:n«. ±iBS«©iagpcc 

[0 05 5] 1 jissBSi©¥^<*j^^{*> JiiBiaaj 
[0056] ±iB*jfefl5!ll{c J:ntf , ±ss.mmicw^^ 

W;ltf±iB^f^i^^iFffiiJ<D(IiJffi©Ji51^«r. ±fB 

[0057] 1 mmmm(D^mi^m^mmu. ±iBS<* 

^^CC|HSPl*|{cEB3nr*iO. ±fBB!lS»KW±«Jli«r3(B 30 
mr^t^ic. ±iB«±«)ii©±K:±iB«3fe«o&sieg$ 

[0058] ilB^iSJ^fliKinB. ±Sim^=S:±^ 

[005 9] 1 mmmmo^ii^mmt, ±tB«<* 
TB. ±fB««<D^jsEiS t^mmicwms n-c * o . 

ftcc±iBsw»*>e.©j®W3fe!>iSjia-rs*r±«flt*{i 
±iB®3fe(*Ji»s±iB«±«)ii«:^*ti-r(,»-s. 50 
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[0060] ±ismmmmicj:tnt. ±izmmt^^m 

^•B±iB«««:. |^-flM^i*/cBm-«R©¥«^^* 
mBAu-?>Al. Cu^f©^'7-fir-?rfla 

■csft ■55^tt©^i^i*^sg-?*ffli»TS& i,mm>m 

mt^mimsi^-r^j: *) ¥#»^5Ks^g©sj» 
mma^^UTm, c<D^mw^m^sias{.^x . mm 
(omm<tcMjt-r ssf «©M3fe«:*SEg-r -5 ©*tc <t r> 
•c, §fM©^j^s*w^^*«f*^7^@*5»6n^ 

[006 1 ] 1 mmmm<D^»mtmsit. ±smw 
B. ^mmit)m$titcmmx$>t). ±sE^mt^^m 
^B, ±fBS«©_h^^iB^<t^a«j«:Sig^3nr43 

«i:^51^g©i1-SS{Cit«ffll4-r ^.7l£*jSSffili«:*ii 

±8B*««:^*3R^*S±-rSi^t«:±iBJS««:*^ 
e>©St*3£*tSia-r.SititlSBi?:(i^. ±12^7^^©® 

±iBS*fi*{cfct,>r3fe*ss*t-r.5ffi{ci9:w6nri,i 

[0 062] ±fB^J6ffJ/Sg(Cj;*iB, ±iBm?fe<t©)lB 

c©;S3*#rjs*ts*i€.*Bfia(cjs?s^$n 
^, -g-i/r, ±iB¥««:|%*«^-*^6©ai«5l£B« ±.m 
mmmc j: oT^»^i^g©i^gp«:tiiti s c i < 
±s^mmmxKm^nx^^m{^mMm9^^i<cmmti> 

r. c<DmM»^m:Wa.. m.mm<r>?t<^WLV)ir>inx'p 

&t»M*i*©ffifflfi-C. 5a^a<^li©^3fefeA5^e.n 
6. 3 etc. ±iBm*(*©IBB. 
^©iE!^^!:c-rSS*ft©JgS4ffitcff5^Sn.2.©-C. 
<*^3l£«^-©l63l&Se <!: M3fett:<b ©^©lEaiAiBSl^-tc J&: 

SetC. *^ftl%:)fe^^<!:m3fef*t*5l8H3nS© 

wmi^mm s n -c « *»ft^$ig©tttg*iss-r s , 
[0063] 1 msmmomi^m^mmt. ±iaw* 

B. ^iBi|IAi«fi$nAiS«-r*,0. ±fB*^«:^3^ 
T-B. ±IBS«©±iB^E«gi^fl<jii:Si^3nrte 

S©IHgPF«3{ciEg5*ir*J»5. ±IB^ti^fl:^5fe^^^*>^ 
©ttl«3fe©i4>i^j:< <!:4>-S|5*S*tTSS*f(**«^> ± 
S!^|£g|f*:Sife^^*tJ±T S i *CC±iBJS«f**> ^©S 
*f3fe*iS3a-r^>tt±^Bi>&*i^. ±iB^7l£(*®)l*5. ± 

iBJgwmcteu-c3fe*is«-r ssjcsw €,nr (,» a, 

[0064] ±f^)5teg}B{cj:ntf. ^^«:^3!£3R-?B 

±iaiH8i5rtK:iBg$nri,»4©-e. mmmM^if'h 
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[006 5] 1 m&^m(o'4mwmMm.\t. ±ssmv^ 

[0066] ±iaiJfi0Si«: J:n«. ±iei4±^fll©3l6 
*itHltr*li«:SW6nfcM*i*©JBK:<fco-C. m»w 

g*>6©*«^rj«!S^3nri»-5©r. a>f**© 

B«. ^|i»flJ^30gT-*^6^^©IS8t**it>fcffig(c* 
5©-C. *3W*^ai^^3l5i®5l£«:i©IHI©!ESt 20 

*5t^^-Ccfj:-,-r. fet?6©Mt.>^-^©*^ttl63t 

mm^fi^<D-c. m7t(*{c*f^s¥«»^3fe«-?©Mm 

[0067] :*:^?8©¥«(*^3tJ^S«. Stt:±{C*^ 

ieif£^^^7fe^^«, 390nm7!iM420 

nm©ffl*f*4W0. ^l©M?fei*<*:. »2©^^ 

i. ^3©m3t»i*lt^. ±fB^l©«3l£m*. 1636 30 

m^ifiQ 0 0 n m7!)S6 7 0 n in©jSfi^)^tc3E^f 

- 4 wr ssS^fe© tfis43t*^ L- . ±ieii 2 ©m3t«: 

». 5 0 0 n m7!»S5 4 0 n m©jSg«l^«: 

S^3fef-i'^i^-r.S^fe©ai*t3t*WO. ±5B^3© 
m^KWi, l^^fej^gdU 1 0 n m7!)M4 8 0 n m©jgg 

[0068] ±ia«fi£(cj;n«. ±ia4y»i*^^-?« 

Alffl©ajSS*i5l^{cig(,»S«S«JS%Wr*±«:. ± 40 

iei^i75Mii3©m3K<**^ta*f-rs3few. i^fe. 

fflftf3i£<!:±fa¥«f*^7^^^*> 6> ©ii:jg©m«7fe i 
co-cfc. Ara©m®ie[4:#«-rs<!:. m*>t:f±. 

**5l3^S©ta«3fe©ei9«5&<ir^ftL<ct,^. oso. 

±iell 1 7!>MII3©t,»-rti©^5feft:*i6©3fefc, ije* 

«:|631^a*tt#6n*. **(*IKl£SgB©ffi«36 50 
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±ia*»(*ife*iia». fesi*im»&efe35©3fe*j 

[0069] S/c. ±iB¥««c^3fc^a{cfec^r . ±ia 
**i*l63fe^-?»^36ieSJ!>*3 9 0 n m7!iM4 2 0 n m 

ma^fbam^.^ to. ¥#»^**-T-©^3fejSS*i3 9 

0 n mi f) fc^t^t > m«±ge«±«HI4««0T;F 

aBfl^b^M^k^c <t'©^«P^^Sfe D S # So 0 

o r . ±M^i^^m^<omtm&i a 9 o n m 

7iM4 2 0nin(C-r-5Ci{Ci-3T. 45««:^iia© 
«^SPD°D©^{t*ii>nc<t?t, A»K:M^S*5?& 

C 0 0 7 0 ] 1 3ISfi?gSS©^»l631&^». ±13^ 1 
©m*(*«. 

M,0, S : Eu (fflb. M«La, Gd. YAiP>a«n 

•5l,>Tn*>— oisfc»2«±©7c^) . 

0. 5MgF,-3. 5MgO • Geo. : Mn. 

Y.Oa : Eu. 

Y (P. V) O, : Eu. 

Yvo, : Eu, xmstizm^i^omo^^. \,^-rti 

RMg,A K.O„ : Eu. Mn (fit/. R»Sr, B 

a*^p>s«nsi,^-rn*^-o$/c«p5?©7c«) . 

RMgA 1,.0„ : Eu. Mn (fit/. R»Sr. Ba 

Z n S : Cu. 
S r A 1 .0, : E u. 
SrAliO.iEu. Dy. 
ZnO : Zn. 
Zn,Ge,0, : Mn, 
Zn, S i O, : Mn. 

QjMgS i,0, : Eu. Mn (fit-. Q»S r. B 

a. Ca*^6ji«n.S(,>-ria*^ — 5$:fc»2JiU:©7C 

m) . ■c«3nsM*«c©ep©^%. i»-rn*i — ^is/t 

«2«±*>6!Q:D. _hgBII3©«*«J«. 

A,o (PO,) ,C 1 , : E u (flL, A«S r. Ca, 

Ba. Mg. Ce*'6®«nSl,i-r*a*>— :>S/c«2fei 

±©7C^) , 

XMg.A 1,.0„ : Eu (flL, XtiSr. Ba3&>6 

3i«nsi<^-rnA^— oSft:«M:fir©7E^) , 

XMgA 1 .,0,, : Eu (fiL.. X«S r , Ba*^^jl 
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Zn S : A g. 

S r„ (PO,) .C 1 , : Eu. 

Ca.o (POJ .F, : S b. 

ZjMsrS i.O, : Eu ((SU. Z»Sr. Ba. Ca 

S rMgS i,0, : Eu. 
S r,P,0, : Eu. 

CaAl,04 : Eu. Nd. X^m$ti^m^(Om<D 

[007 1 } ±gS*ifem««:<tntf . mt^Wfi 390 10 
n m7I>S4 2 0 n m© ^ %®C»-m©^jgS*W-r 5 

»^j:feia©efelS®ie5fefe*J»6n-5. *yt. «?Bt©M 
*«^4«l^t>it S c i J: r . ^^«f*%3fe5S-?-*iW-r 
•5j«[S^i^©Bs^r©jgs©3i&*, m^. «fe© 

©ms*pfe©fJffl^^*5rsi±0-c. ?lE!S!i*«cefe3g^© 

[0072] 1 SIJfe}K9S©^ft^^«. ±iai^ 

1. 112, ^3©^7fews. 0 om*%-c*>-5 
1 1/ -t . ±1 1 ©^*<**5 5 0 mm%)ix±. i o fifi% 

«T. ±teil 2 ©m3t»*i 7 fifi%W± 2 0 ««%JW 

[007 3] ±ie^iSjfjgiK: cfcn«. ijem i ©mft 

*i 5 0 mm%&.±. 7 0 ffll%«T. ±ffill 2 30 

7SS%JW±2 OSS%J!e(T. _hlBII3©m*ft*52 0 
mM%!U± 3 0 SS%«T-C* -6 ©-C . ±iB0 2 (OM^ 

©*©?^*i?»d?>e.ns. LA:*i-p-c. Ara©ms«K*5 
[0074] c cKfct^r, ^mi^mmmo^^n 

». ^ 1 ©M*f*©lg^l:b**» 5 0 mM%J^ 9i!>^ct,^ 
t. )»fe36i*>-:>fcfeSi©efe«:«CS— ±iami©M 40 
?fef*©S^tb*3!)57 0 SS% J: i . SS^fe*^*^^ 
fel9©efeK/3:S. Jiia^^»^$lg©#6^fe 
^2®m5fett©il^it^7>J7fi«%J:i5:4>!&l*<h. 
o /cfeU© 6 fete 0 . ±iB^ 2 ©M3fett© jg 
^l:b**i2 0Sa%a:0^t»<!:, iBife3!>^*^ofcfei9©a 
fetches, asfc. ±gB^l^f*^ilB®^fe«. Ig3 
©m7t»©ig^J:b^*s 2 0 mM%J: «3 :a>&l,» i . 
A>oftifelB©afe(CJQ:0. ±Mim3(D^i^(Dm^btm 
*i3 oas%i»3g^t^i. iliie*J*»->:tefeia©efetc% 

•5. 50 
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[007 5] 1 mmm!&<D^wm:mmit, ±mi± 
mmi,t. ±simi. mz. 03©m^»^r^^t?*^o. 
±Mim±m'i(DmMicM-r i>±^m i . m 2 . 03©^ 

[0076] ±%Emmmmic^tnt, ±iim±mm<Dm 
MicM-r?>±§im^w<mm&<Dttm^. 0. sJSLhi 

[0077] 1 mmmi&<D^^^mt. ±mm»i^ 

©ffi8*5t«. ±IB*^-7^;l'3»©^*!^«:®^Lft: 

[0078] ±IBj|fiS?^SgK:j:n«. ±IB*»(t^ig 
g3!p6©HiS*3fe». ±sB3^. iHi. »©*^-7^;U4f© 
^!RfttK:fi^L//cje:^?fi4Wr-5©-C, C(DiJ^- 
7 ^ 5? K j: o r . M3fejgS*53Sfe©igS^^(c f - 

-re^ifet. ^igfg*5^©i^fiMJS{cf-i'*wr.2. 

ft^3^a©?i£©jpjffl^s*5^-c. L*^*>, mmm.t£ 

[0 0 7 9] \mmm(omt^n^m.vs., ^=m^^^ 

©^3l£2KSi. ±ia®3©^5£«i©^*jKSi. iJBH 

1.^2. »3©M*(*®®^it^<!:. ±sei*±«iii® 

J:b^<t©^%©ii>^C< <!:4> — ^^iSgSCrt^S. 

[008 0] ±iBiiJigjgs§«: intf . Jja¥^^^^ 
g*i6©m«3fe*^±ta*7-:7 ^ iu^©^^fe#i4(cj(S^ 

•r.5J:^{cfi|||*^-:>5gil^6<]{cilg5$ti^©-C, ±fBI%3l6 
amilg*>e>©taSt3tB. ±IB:<7 7 - 7 ;l/.3fK:<J: -5 

■c. 3«a[*iJt®e«c*:#<t:BSmfe®gSfei. iSfei. « 

[008 1 ] 1 «i6JgSI©^«^g». ±fB^^ 

[0 08 23 ±immmmic^tiit, B&nffi^am 

[008 3] 

[^?a©SI*60Sg] J^T. *^9li*ia^0^teJ&.®(cJ: 
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[0084101 (a), (b). (c) it, ^mn<D 

[008 5101 ( a ) t*. mmiSio^^mmaf'fbfj: 

ii^)^ umt-^m^Wm 3 L . tdA^M 
fBNMM^b:^f -J ■i' AJSIb^i^^^ttJl 2 ©0 1 ( a ) CC 

Fmffis J:c/PMffl^^• Kmffi 6 ©faK:«aE«aE-r 

[ 0 0 8 6 1 la 1 ( b ) «. *«tt©*«*fc*t|s4*>6!& 

(omm^mmj-i hit, mmm(omt*f'}'^A^i^ 
s« 1 b ±k:. i^mmit:» V A3g{b^**»ig 2 , 20 
pmmitij j^mit^^f^m 3 , ifeiiftMs^cti 
sii^mjR*^ hrj:i,p mmmm® 4 o xjim 
stirt^-s, ±ia¥«^Si b©Tffi^cNMffl^^•■i' K 

•r<t, ^3lfc««8b*>6^3fe-r.S. 
[008 71 01 ( c ) {J. SS^MMS-ttTTK^BXO 
Hi-ri»-f :7"©¥#t*^?^^*^-r»f®0-C*S. C© 

7 c mim<0-^y T T»« 1 a ± 30 

(01 (c) cciji^-cfj-y-^T-rrsgi a©T::^) 
«:. NS(S{b:*/';'5Am^*3l«jJ12. PSt^^bX/ 

*^fbtj:^pmmmmm4'S:m'XmMvx, ±iBN^{b 
iivf Amit^m^mwm 2 ©shjh^c n mm^-^ y 
^ss^fl^fiS-rstfttc. psiaffl^@4©affi«:psffl 

F«S6*J^^L-CC>S. -eOT. 01 (c) {C^ 
-rar^tc. ilBN^^/'t-y Fmffi5*^j:afPMffl>'^••;' F 
m«Au^3!p6'5:^^''-?>-5'"l 6 a. 1 
ebtcio-C. *^{*l%3l6^^-7 c©T*K:iBgl/fc0 40 

n^u^ci^-y-z-^-^/v F©^)iiiBi^i?{cii:g^jji->'i'*'>7' 

©^7fefe«±fe-f 7 r -frS^ 1 a*^L/-C0 1 

(c) vcis\.>x±.-Jjicmmni>, 

[ 0 0 8 8 1 ±gE*^l%**^7 a . 7 c ©ite 

W&f^y 7 -<rW^\ aU, ZnO. GaN. S i C. 
Zn S el?©ffe©Mf4*fflt>-C^>J:C», ±se#^ 
«^ifi6:)l6«T-7 b «:*jWS«mi4©M{b*fJ -i) A^l^^ftK 
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«lb«. S i C. ZnSe. S i ^©ffe©W*4?rffll<> 
-rfcj;!,^ C©«mtt©#«i*S«l b^{B;l/c*«ft 
^»i^7 bK. ±ie*^«««l b©TB«:«>mffi% 

-c#^©-c> iieiftt*»si a^WL;rM-Mtc2o©fis 

4iegT.6#«f*^3yR-?7a. lhim.'<X, |gl-© 

[0 08 91 ±ga*^f*^3(9R-7^7a. 7 b. 7 cJCfc 
(In xGayA 1 zN (x + y + z = 1, O^x^ 

1. o^y^i. o^z^D) ifiittrnx-nm-c^^ 
ifi, ^nj&iwc s i c-?>z n s &m<D^ww^^my.> 

[0 0 9 01 ±fB*#«:^?l£|g-7-7a. 7 b. 7 c». 
mBMrnifiS 90nm*>6420 n m*r©3fc*^-r 

•5o c ©?g^«M«©*K^*-r s Ar^©iiis«ii#^^cc{g 

ti/ci*> C©iKSM«©3\£*ffe©<g[S©*Ci:^-r€>m 
^^m\.>i>t, C©«3ti*{cJ:o-C^Stifc5!£©e 

©i?^3&5^3tfeiLri2ai3m:. asf^cfepi>&w-r-5¥ 

OnmJ;f)4>gl,>i. Afffl©S«c{ipim*<t LT^S 
tiB < ^j: 0 , m^fei^JC J: -o ri^g^ $ ti/c^*5*^f* 
l^^^*^6©it^©dl*f7£iig5'o-C, ^?fefe©feiS 
*iM<^c-:.rL/S^. *^flC%7^^F-©jK6*5 3 

90nmJ:i5«>ei,><!:. C ©36«A«:{cW««c^i4ili5C 

[009 1 1 -XK., *l%?g©*ai(*^7^SK:fflC>6n 

[0 09 2] Tia©^ 1 *J<fc!>*a2 Si, ^3l6i^S©b-- 
i>1fiA 1 0 nm©^^b:y'J -i? AJ^-ft:^!^*®*?:^* 

±fBm*i**aeL'r©6*lft:^©f-i7jgg 

(nm) hmnvi^ijxx.^^. ^%<Dms.<onmkt, m 

fe. »&. «fe©^t^3fefe(C*jt>T. M 

SmfJih(Olcit®i:, mm<Di><DicitO^, "P^^i^ 

©K»A*. *>©«:« x;&{^ofc, miit, mtm. 
m&, efe©M3i6»{coi.»r©e-i'jgs*ij:cjfiwe© 

[00931 

[^11 
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(n m) 






L a 2O2 S : E u 


6 2 3 






GdsOzS : £u 


6 2 5 


0 




YgOaS : Eu 


6 2 6 


A 




0.5MgF2*3. 5MgO-GeOs:Ma 


6 5 8 


® 




YaOa : E u 


6 11 


A 




Y (P, V) O4 : E u 


6 18 


A 




YVO4 : E u 


6 18 


A 




C a S : £ u 


6 5 5 






C a S : E u , Tm 


6 5 0 






B a Mg 2 A 1 10O27 : E u > Mn 


5 15 


0 




BaMgAljoOif : Eu, Mn 


5 12 






Z n S ; C u 


5 2 7 


A 




S r A 1 2O4 : E u 


5 2 2 


€) 




S r A 1 2O4 : E u, Dy 


5 2 2 


0 




Z n 0 : Z n 


5 0 8 


A 




Z n 2G e ,04, : Ma 


5 3 7 


0 




Z n a S i O4 : Mn 


5 2 5 


0 




B a 3M g S i : E Mn 


5 12 


0 




S r aMg S i aOs : E u. Mn 


5 3 2 


0 



[0 094] 



[«2] 



(15) «Fia2 0 0 2- 1 7 1 00 0 

27 28 







(nm) 






(Sr. Ca. Ba, C e ) m (PO4) «C 1 a ; E u 


4 5 7 


@ 


B aMgaA I igOar : Eu 


4 5 5 


@ 


B a M g A 1 10O17 : E u 


4 5 2 


0 


Z n S : A K 


4 5 0 


A 


5 rio (PO4) eC 1 a ; Eu 


4 4 7 


0 


C aio (P Oj oFa : 5 b 


4 8 0 


A 


S r 3M g S i ftOe : E u 


4 6 2 


0 


SrMgSieOs:Eu 


4 6 0 


A 


S r A 1 , : E u 


4 0 0 


X 


S r 2 P zOt : E u 


4 2 0 


A 




4 4 U 


A. 




S r 4AI14O28 : E u 


4 9 2 


@ 


S r 4Ali402a : E u , D y 


4 9 2 


@ 


(Ba, Ca, Mg) 10 (PO4) aCls:Eu 


4 8 2 




SraSi30a*2SrCl2:Eu 


4 9 0 


A 




Z n S : Mn 


5 8 6 


0 


Z n S : C u. Mn, C 0 


5 8 0 


0 



/cJf>{C«. La,0,S:Eu. 0. 5MgrF,-3. 5 
MgO-GeO, :Mn, CaS:Eu, TmOmM^ 

It. S r A 1,04 : Eu (Dm^mmmrC^^. ttc. 

/cS)tC«. (S r. Ca. Ba. Ce) (PO4) .C 

S r,A 1,,0„ : Eu. Sr, 

C 0 0 9 5 ] S 2 7!iS 7 tt> *Jfi6?aoSlifeJ^SI{CfflC» <S 

^L-/c0-C$>^. t^-rn©0fc. (nm) r 

[0096] ^mMicmi,^^ti^^mi^^^fi^^<D^^ 

-iS&it. 3 9 0nm7!)S42 0nm-C*5. <fc»3^!& 

[0 09 7] m«, @2 (a) (CTF-rm^fe^^O. 5M 
gF. • 3. 5MgO • Ge : MnCCJCo-C. 658 

■ri>m^, mz (b) *^6H^6*>^ci^«c. 4 10nm 
7iM4 2 0 nm©?K;g«SfflK:#6^jS?S©f-i'*Wf ^ 



[009 8] 03 (a) «:^rm*ftLa,0 

,S : Eu-C, 6 2 3 nmtc^j^gf-fS'i&WrS* 

fe®J8^Ke%^iJ:^i■r■^.^»^. as (b) *^6h>«6*^ 

)&: J: ^ CC. 3 9 0 n m©^5tej^S^Wr S^^ft^sR 

30 [0 0 9 9 ] a*fl:0. 5MgF2 -3. 5Mg 

O • GeOz : Mn^JrO^Laz O2 S : EuOSMm 
S©f-i'«3 90ninJ;DM?gSffllJ«:*2,*J, Wtii. 

^mmti^iif^eM^<m^mtk*i3 9 o n mj: 9 

JSt^i. AftCCWS!ic§ili1-^*Sitm^^Ci<!;^cS©t? 

'&^l!§Si:^(c^iM^««#^. i4±Wf|g©ll<b(c,t-&» 
S©ffiT-¥»«flt©^SK: J: 4(t«14©iaT©MH t 

[0100] ±ieM5fef*fe(i^«:'b. :^mM<Dmmwm'c 

40 tt. Gd.O.S : Eu. Y,0,S : Eu. Y,0, : E 
u. Y (P. V) O, : Eu. YVO, : E u 
tEr*S, */c. cn6©mf*«:«Kffll>SCi-C. 

S© f - ^'*i6 0 0 n mTiMB 7 0 n m©^fe©3l£{C:^ 

[0101] 04 (a) CCS^-rK3fe«:BaMg. 

Al,»0„:Eu, MnT?, 5 1 5 n mfC|%5l£®Sf- 
f «r*-r •5i»tfe©ffe7fefe*f#<i: ^ i -r H 4 

(b) *>6IB6*>!&J:5«:. 390nm©^jft«*^ 



(16) 
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[0102] —15. 135 ( a ) ^fTi-t'm:{^S r A 1 . 
O, : EuT. 5 22 nm{c^jggf-:J7*W-r-5^ 

!^j:J:^(C. 3 9 0 nm7!»3i4 2 0 nm©iSSffiH(C^3t 

[0103] m3tttBaMg,A 1 , .O,, : E 
u. MnSU^S r A l.O, : Eu©aMKS©f-i'« 
3 9 0 n m J:«5SigSfl!l«:***s. m5i&»*ia«a^S* lo 
^f*^«^©^?gS*5 390nmJ:«3St^<!:. AW 

vcm^tum^^u^Wi&itri, c ttrjiisxovmmm-cmj: 

*>S^^^;1. W±^fll©ll{b«:«fc^»S©fiT-?>« 
fl§©^S(c J: ^mffltt©ffiT©MH <!: )i S . 

[0104] iiam^t^wi^w:*). :^mm<ommmm-c 

«. ZnS:Cu. SrAl,0, :Eu. Dy. Zn 
0:Zn, Zn,Ge,0,:Mn. Zn,SiO,:M 
n. BajMg S i ,0, : E u, Mn. SrjMgSi. 

o, : Eu. Mnmtfimm^m-c$>^. ttc. cn6© 20 

^(OmSi^^mi^-C. |B3tjgS©f-i'!{>i5 0 0 nmTi 
4 0 n m©»fe©*{C^-r«C <b3>Jt?#-S. 
[0 10 5] Sfc, 06 (a) tcn^-rm7fe(* (S r. C 
a. Ba. Ce),, (P04)6Cl,:Eur, 457 
n mCcB3K;<eS f - €Wr ■5*e®^fe^f#cfc ^ i 
•rSiS^, 136 (b) *i6IBe>*>«:J:-5{C. 39 0nm 
7bM4 0 0 nm©jS?g®H«:^7fe<gg©b--i'^Wr-5. 

m3l£(* (Sr. Ca. Ba. Ce) „ 30 
(PO,) .C 1 , : E u©J®;*i?g?g©f-^7{i3 9 0 n 

IR^F•©«31&?S[g*i3 9 0 n m <fc O^t^i. AitfcW**: 

Siii{^«^S!tWT-scii^c^©-c^e!j-c«>i< . $ 

^CC J: ^<tffi14©fiT©MH t ^ . 
[0106] — 07 (a) (.Cfn-rm^WBaMgA 
UoO,, :Eu-C> 4 5 2 nmCC#6?fe2g^gf-i'«:W-r 

*ira©ii*fe=&f#j:5<!:-r-5is^. 07 (b) tp^m 40 

P>*^/i J: ^ CC, 3 9 0 n ni©l*3feigS*Wr 

m*«:BaMgrA 1,.0,, : EuCS^iS^g 
Ob--5'(3:3 9 0 nm«:*)S*5. m3l£<*^)Sb|a-r -5*® 
{*l%^t«T-0^3K;?ffiS*i 3 9 0 n m J: ID i , A«s:«c 
^«>a:Smi»*ftHi-rsc i i)5:*©-ciimftfrc««c 

«>M^«r#;i. «Jl:«fl§©Jl^b«:J:SiB|g©fiT'^>« 
/!§©^{c J: 4 (i!R14©(ST©JlH i S . 
[0107] ±iBm*««J1-K:*>. :$^^<0^mm-C 50 



«F^2 002-171000 
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». BaMgz A 1 1.O., : E u, ZnSrAg. Sr 

(PO,) ,C 1, : Eu, Ca,„ (PO,) ,F, : S 
b> S FjMg S i , O, : E u, SrMgSi,0,:E 
u. Sr,P,0,:Eu. CaAI,0,:Eu. Ndl? 

Ci-C. J:»3^*e«]iCiti^a:%^(c^^-©a«5fe4. 
jgg©b--i»3{)i4 1 0nm7!iM4 8 0nm©Wfe©^K: 

[0108] $6(c. mmmmiicsLyOx. s r.A i,, 

0,,:Eu. S r,A l,,Oj, : Eu. Dy. (Ba. 
Ca. Mg),o (POsClzt Eu. Sr,Si,0, 
• 2 S r C 1 , : E u^©M^«:©^. -^©li-T*!*^— 

«:*3iaR^©fib345l£* . ^3l£jRS© b--i'*S480nm 
0 0 nm©W^gs©^fe{c:^g|-r.5C<fc*5-C#S, 

[ 0 1 0 9 ] t /t. m^feftiC. Z n S : Mn . Z n S : 
Cu. Mn. Co^ffiC^SCtCCj:^. *^(*»5iaR^ 
©m*f*?:. ^7fejSS©b--i735»55 7 0nm7iM6 0 0 
n m©«a©5fetC^gS-r S C <b*Sf* 

[01 10] «T. *^Ba©*ffiJ^S§©*a»ft^3(^» 

[0111] mi (ommmm) ( a > 7^»m ( c > 
«. *ifeiB©0 1 (Dmmmm<Dmmi^m^s^m-rm 

ffiHf AS. 

[0 1 1 2 ] S8 (a) ». itei^ttS^^W-rS^^^t 
^Jg^^ 7 a . Htc'y >-^nm<D 

3fe«^7 a«r«±l,ifc^>7'M*il«:^$gg©»fEa 

[0 113] cco^mammsit. «fti(/r©y- 

A 1 0 1 ©5tm. * •/0t^©IH*-C*S V 
"i^ hgPl 0 a^rWr^S. C©*!-7}^©v'i7>hgp 
1 0 aJC. ±ia*^«:|M£^^7 a^imJii^l^+i^^ 
flgl?*.p,^j:S^SSiji i-cS^^n-ri^S, ±iB^tt 
^fS^ 7 a©±aS{Cg;ti-6n/cP{|ijme6 a*i. 
«Au. Al. Cu^*i6^c-S)^)l'7W1'-6 p(Cj:o 

ru-K^u-Ai 0 i©sg85i 0 bK.mm^tixi,> 

-S. ±ia^l^*^m^7 a©±MtC^W6nfc 

NfflijmS5a*i. ^m'y'<^'--5n(iCj:r>X^m<DV~ 

K7U-A1 0 2©«gspi 0 ctc^i^snr ^e- 

or. ±fB^^»^:)felR^7a*ij:iyf'J-K-7U-Al 
0 1.10 2©±g|J«:. m3fett«r»«(3-a-fc{?!|^tf^3i£ 
tt©xjK:^->«flisf©*-^U F^flil 3 0 (CJ:^xm± 

bx. '7>^nm<D^mi^^mm.^mjis,Lxi,^^, j& 

te. ±i24i«*^m^7 a<b>J-K7U-A101© 

■T-i^^ hsp 1 0 sit^m^f^mmm 1 1 tj. 

3n>Scl>. ±id^«*^J^^T7 a©?^!^5!c 

^. ±iB*ai»^5l£SR^7 a3!»6 U- U-A 1 0 1 
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©vt;>hg|51 Oa«C[6j^316*?ft^J:<S«-»aS-e 

[ 0 1 1 4 } 08 ( b ) mm^m^m-ri>^i^ 

Wihl^ait L-C©*- FWfll 1 3 0 fc J: r±iB*9!E 

[0115] c<Dmm»^^mt. ±i&^mmm^ lo 

bCDNfflijm@a55 b*i, - U- A 1 0 1 ®v 
■i'>hSP10a(C. «»l;t«-^>S^'t'A3?©^@|?^75ie)^c 

-Ct^S, ±IBi|^«(*^«^^7 b©±ffifcS:lt6 

nfcPfpMfiie b«. ^■7-ri'-6 pccjcoTSs 
< b ) «:fct,>r*rM© y - K 7 u- a i o 2 ©SSSB 1 

0 ctcS^SSnri^S. ^L/T. ±IB*^f*lfe**^7 
b4BJ:i>*';-F7U-Al 0 1 . 1 0 2©±g|J*5. 
i**»ti( S ^tc^-ji' F«J!§ i30«:J:or«ifcsn 20 

i^^^^ 7 b <o±rK.mi-} 6 n/cme 6b, 5 b 

t!fefe©G a A s 3g^G a PIS©¥3W*l6ife^^i laJ«-C 

*.€>©T?. ts*©^«<*^^i^accffli>6tifc';-K7 

[ 0 1 1 6 J us ( c ) m^\tm^^m-ri>^w 
mtmf- 7 c *fii^, c<D^i^mtm- 7 c i y - f 

•7U-A103, 1 0 Si^^^JlC-f-t—^ffll^-rtC^ 

r ©*-;l' F«Bt 1 3 0 {C<fc o -r ±5e*^«:|fe)fe3R^ 7 30 

c *f*±U/c^ >:7"^^l^^<*^*S^g©»fM0-C*So 

[0117] c<Dmmii^^mt. m^icMmoxsi 

aSnfc';-F7U-Al 03. 1 0 3©$tiSK:. 
<!:Lr©f-^v>^> F 1 7*iife^rc^-s, C(D^y-? 

F 1 7<o±mmtmmsm 1 7 a . 1 7 b *!j^Rgsn-r 

l^So C<DV^-7'^> F 1 7©±ffi{C, ±ia#2i^^^ 

m^7 c i}i^mi^mmm mi ( c > tcfews^^^^^ 

5fe^^7c©TfiiJffl) *>Ff|tilSl±-C^«3nrc>.5, ± 

iE^H»<**3fesR^^ 7 c (Drmrntcsn-f ^tift pnumffi e 4o 

ciNWmes c«. m«Au>'^•>•7'^=&ffllir±t2 

•!f:/v?> h 1 7<D±micm^stitcmm^mi 7 a. 
1 7 b«:SiK$tit:t>e. ise-tfy-^-i/^ f 1 7©±ffi 

(iCBfS.^tifcmWSiBl 7 a. 17b». U-Ft^U- 

A©5feffiSiJiod. 1 oedcmmox. ff\-siitmmejic 

■9-?' > F 1 7 <t . 'J- F:7 b-A 1 0 3. 1 03© 
-"UF-^Bil 3 0{Cj;r>rWihUr. 'y>-:ri^WD^i$. 
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^w^^m^7 ci^-:f-7'^> h 1 Ttcm-mmmLx 

t^^.©-C. ±iB^|i#<*l%3fc«^7 c©^MJ^*^6©^» 
^-y-tT-vi^^F 1 7 i y- F7 U-A 1 0 3. 1 0 3€: 

:rtbx^mim^»<mmcf^m< m^-rc ti»x^ 

[0118]S8(a). (b). (c)«:^L.yt^> 

(a), (b). (c) ©±:^r{c|^i]^^g|S]tt*wor*i 
0. !i$«c08 (a) . (b) (o^^mi^m^msit. mm 

»^3l£SKT7 a . 7 b*>6m*f$n;fc5l&=&J8[r*m<«* 
■ri>tcit)lC, >;-F7lx-Al 0 l©vi;>Fgi51 Oa 

ymmcjfm $ t ^ s . ±12*- ^i' f^as 1 3 
o«. x'j^+i'^fliJWJi-ccmtfi^y 3>^flt. -i/u^* 

Ji<y*-sK*-F «}Hg^©«3t14**ir ss»® 

{ttt. ?stnJ^©ffifli=&ffli->Tt>j:t^ s/c. ±iem* 
mj^-^u F«Bii 3 oife»{ci^— tc^iitsitr^xtt,^ 

*!. ^-^I/ F«Bil 3 0©«ffi*>e.^|£i»»f65fe*T7 
a. 7 b, 7 c«:rSIor»^i>cm7lcf*©^W^:t$*l^<t- 
^ i . ^-ji/ FWfli 1 3 0 ©i1-flij*>e)©;^^l?©i^{c 
<tsmflf©^{t*{s«r#s. ^aitt^^isg^ 

7 a, 7 b, 7 C3!»i6*-Jl' FISflgl 3 0©aS(C[Sl-o 

7 a, 7 b. 7 cicj:i,mm^^<Dmmm*5j^z>mmm 
m^mmr^cthx^h, c©cfc^(c. -t-^i^Fi^ii 

w<Dmm. ^mm. ^$fd.tmmmic!x:.cx. 

[0 1 1 9] (m2©3Hf6Jgag) 09 (a) , (b) 
«. *3%?B©»2©||itef^SlK:*jl:f^^i*^$^t: 

miyfcmmmxs>^. 09 (a) <Dmm»m(^sit. 

y- F7 U-A 1 0 1©V'>> FSPl 0aF«9(C^3l£*«: 
^«-r^.t^^«C, -t-Jl/FfilBgl 3 l*Jm7l£<*«^S^C 

t>c<!:«i^«. 08 (a) iCTfkLft^mwmmstm 

-x$,^, 09 (b) ©^(^^^^5feS^H«:ot,>-tt, y 
-F^U-Al 0 l©vi;>Fg|51 0 afHicmzftWi% 

ctinmi. 0 8 ( b ) tc^n L. /c^}^«»^^S^g <t lal- 
-C*^« {^fcifir,X. 08 (a) , (b) UimLfcmm 
i*l63fe^g<J;|5j-©^fig^Wr^>SP»«:«|5|-©#«S» 

fii{cteti-c€>|5»i-t?$>-5. 

[0 1 20] 09 (a), (b) {C^L,yc*«l*^Sg 
a». *^<*IE3fe«^7a, 7 b*. t> vfmk<0-7'^ 
>FgPl 0 a©je(Ci2g-r-2>t^^fC. C©v>>>FaiJl 
Oa«:m^fi:i 2«:3ic«br. C©^:)^ 1 2{Cj:-7r 
7a, 7 b 3!p 6 ©3fe©jSS*S3S|-r -S «t 

6©7fe4ai«i)€>v>:>>Fgi5i 0 a(c±iem*(*i 2*12 

g-rSCiCCioT. mm^^%mT-7 8i, 7h1fih<0 
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>hgBi OaF«i©*K:iBSTti{3rj:i>©r. m^wom 
[0121] ±iBllifijgsS{c*ji>r. 1 2 «>; - 

U-A 1 0 l®v>i;> 0 art^f*{C^*Ufc 

1 0 art^«:«3t«: 1 2 < . lo 

hSPl 0 a (c*jt,^-cm7K# 1 2 4|!0Wc^«L/r4> 
J:t^. m^<*l 2*±iav'?> l-gpi Oa± 

». i|J»{*^3R^7 a. 7b*>6©*©«S%»fli© 
iRSCC^g|pJ«gj&:a©K56» 12%v-i>>h8piOati: 

[0 122] (ll3©Jd6JI5S8) HI 0 (a) . (b) 

MS-C&S, S 1 0 (a) ©*i!W*^3^S«. 'J~ K 
7U-A1 0 l©vi>>hSBl 0 atctel^r. 20 

7t:*^7 a^<*>&a^J;^«::/lx3-r--f >i/l 3 a* 

ffiSL.r> *©±icm*<*i 2*ieau/cwm*. m9 

(a) (C/TRl//c^li^ft^^i|5j— C*^. HI 0 

(b) <Dmmi^^&WiC-oi,^Xi>, 1 

0 l©ve;>hg|51 0 a{C*i(,>-C. ^^^t^jt^^T a 
^<*4ra^J:^«::/U=J-x-< >i^l 3a<&iegL.t:. 
*©±(c«3fe«:l 2i&iBSl/A:«W*. 09 (b) CCth 

( a ) . (b) tcmL ftmmi^^^mmt m-oymm^ 
wrs^{c»iBi-©#ji##%f^L-c. mmfiwrn^ 30 

[O123]01O(a). (b) «:*JI,»-C. aEfiljy- 
K-7U— A 1 0 15fe^K:j^fiK§ti)te*s.^jet*©-7'J;> 

ha5ioa©jg«:, ^^wmim^i a, ib^mmiy 

r. C©^^(*lfe7t^^7 a. 7 b^ft:5ra^J:^{CC»| 

fti>'"L'3-7'-r >i^l 3 a*?gfiSLrt,>S. C<OzfU 
>>/l 3©±{c. ±fe'7'^7> hgpi 0 artffllj* 

ilfc-r J: -5 ccm*» 1 2*®wciegLrc>-5. ±is,m 
>hSPi 0 a^T^^ e>i^bT. i;;rc«. v^vhgp 

1 0 art©7'U3-f-^>i/l 3 a±{C!j< v7"^ 

5^1 3±tC?gRS-rS. 01 0 (a) . (b) Kfct^r. 

2»';- K:? U-Al 0 l©-5'-?> hSiJl 0 a 
F»3WK:©;^?^g5Lyt7>s> y - F 7 u- a i o i ©±®^ 

[0124]S10(a). (b) CCm-r^^ft^SI 
a». ±iB-m^t^l 2tt. :7'U3-f^-/>d^l 3a{cj: 
o-C. ^H»tt»7l&SR^7a. 7 b©l%*^JS*>6BS^ffi 50 
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7fei*l 2©:^-C©MJ^5C*5l>rjijtr^7feS*5^^0l,» 

©r. c(D^Fmim^mmtJ>.^am^^m-tj:^^ifi 

/cfiBK:m3ei* 1 2 €:iBg-r S©T. 1 2 KS^T 

[0 12 5] (04©jli6JKSS) 01 1 (a) . (b) 
». *%?B©» 4 ©gySJ^^K: <t S*^«c|%3l£ilB*^ 

[ 0 1 2 6 ] 0 1 1 ( a ) {J. iffii§H4»«*W-r 

7 a*. 0X©7- > h EiiaSfe 1 8 

itc^KL-C. ±ia^(*^3R^7 a*. m3B*%;a- 
if fc«±e}fl|i Lr©*-;u F«flg 1 3 2 K J: -^r 

[0127] c©^^^i*i8isaig«. mmmrmtiif 

7>^x;i<+->A>e>^d:Si::/3«^?^«©7-'; > na^as i 
8±(c. i=j<=^-'>fijjii*>e>)S*s«siji i{cj:->-r^* 
(*^*^^7a*S«bri,»S„ c:©^^»^^-7-7 
a<D±M(cm-f^titcPm^6 a i NffliJmS5 a«. 
^7-Yif-6p, SnKlioT. > h iB^«S 1 
8±M©m@aJ18a. 1 8 btC^fj^^Sn-Cl^S, 
Ctv6©S@a51 8 a. 1 8 b«. H5iS»«l 
8 ©±M i TH <!: ^Si^t" S 0^ L t ^ »rffi R5Itt© X 

1 8©TtHtcg|#H§tir. C©||ilffi©M«8SPCCSt? 
Mi>*riiSo /5:*J. JiiB:7'';> hffiiSS«l 8«> 

^;UA*fl|(,>r4>J:l=>. 
[0 12 8] -eo-r. ±i2::^';>hEiSS«l Site. 
±iB^«^^sg^ 7 a ^»*S ^5 J: ^ tc. m7fcft*^J 

^Siitcm±mfi^t br©m«S3ti4©x4<+i>«fl§ 

F^Bi 1 3 2 *0 1 1 < a ) tcmf^'itj:-^ 

[0129] iiU^M'im.mi=i-l a i^-y > Fess 
«1 8 1 1 ^|ii»«£|63l6^^7 a 

m«. *^<*^5l£«^-7 a©?^#tteJC«©fc»«: 

^sg^7 a*>^:7-y>Fffii^S«l 8(C(6]o-C]Kai$ 

*4*1^-r€.li^». PffliJSSe a i NflUJSSS a i*s 
[ 0 1 3 0 ] 0 1 1 ( b ) 0 1 1 ( a ) {C*jCtS¥ 

mt'm'f-i c^msiimtt. 011 (a) ©i|i*«:^ 

^giPl— CAS, l/fcTilor. 011 (a) 
©a6B*WTSSP»K:«|g-©#M»#*«0r> a^ffl 
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[oi3i]0ii (b) (Dmmi^^^m.iiaai,>x. 
^{myti^^i c it. ^m»^^^7 c ©0 1 1 

(b) {ctei<»r±ffJK:teB-rSilfelitt®K*aut:3l£* 
mm-r^, ±mmmi^^m^7 cu. mii (b) tc 

S«l 8±©SffiaJl 8a<h 1 8 hic^^mMmmbx 
vi7>h«::/>;>hiBi®SKl 8 «:5r^;jf> F■?>r,^i- 
^mt^^^m^ 7 c (Dm^mmip- f^(om^9^m^mm < 

[0 1 32] 01 1 (a) . ( b ) ©*««t^*^K: 

*j» S * - }V H ^fll 1 3 2 X ij<^- J'^HimtCl^lliL 

^«:#6^s^^^K:rSJors^;x^^t^*©^Wl:b^^^li;< r 

■S i > 7k45-^?©^{C J; S mifef*©^^fc^ig^^-C # S . 

2 ©«ffl{c[6jo ■rSi'Xm^tftodWib*^*; < -r i . 
^(*«:*f^S^f*^m^7a. 7c©S«W*JJ: 

H^Bi 1 3 2 ip<Dm^f^<0-$^mt, Kmil©« 

s. am©as. ^mmm, ^w. mmmicmcxm 30 

[0133] rjiis. ±i&^m^m^^7 a . 7 c {Cjft 
i-C. i9mtt»«%WrS*3lf*^«^7b*fiOTl/ 

rifeiii. c:©Ji^», 'J > HB^S^±©— :^©m 

jg9^^»_(cj:o-C7-';>h SHi^S«±©fte7^©mSgp 
fC«iK-r.5. ±ie*««i^5fe^^7 b«. U^GaA 

s^-T- 7 b ©±TM®{cmffi*^-r -so-c. Sf3fe© y - k 

7 U - A -e © * * jpjffl -C # * i C ^ -5 =PJ,fS *i i5 ^ . 

CO 134] (msommmm) mi2 (a) . (b) 

ffis-c*s. 012 (a) (o^mi^mMsit. m^i. 
L.r©>^y>Mei«»«i siK. WflgTtp^Jss^i 9 

jii#i 9©i^»j«:, mm\^m^=&m-ri^mm»^^f- 

7bJ5JlBa3tlt:c^-S, ^Lr. ±Kl»fl§#l 9©|^PJ 
K. m^i^i:^tsit±mS8t LX<D^-)V F^Bg 1 3 4 50 
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4:%mLX^»^^m^7 h^m±LX<.>^. 

[0135] c<D^mi^m^mt. wm\amrii:f 
^;^j.d<+i/^*^^^cSii::&»j^t«:©:7''J> hSfil 8 
±6C. «fl§*>6«C*»l 9*Kt:frt»4. C©«*fli!^l 
9 F«3ffliI{C-t-;U Km 1 3 4 «:^iKL-fcl?g«:^<t 
mcm^7 b *m 1 3 4*s+»«:a^^S©S3*^ 

■r*. c©#i 9©F«gffliJ{c*ji,>r. r^y>h^SSi 

8±©-^©m^ 1 8 a tmmtim^J-7 bTffi© 

Npjmssbi?:. mm'&^m-ri,mmmic<k-:>xmm 
yv>h Euss 1 8 ±(Dmij<Dmmu i 8 b tcgM u 

rCi*. cn^meSPl 8 a. 18b«> :/>J>hffiig 

u r . h Ba«S« i 8 ©±m*^ 
*ST®s-ciz:flffi«j{cgi#iPisn-c. :7*y>hiei^« 
1 8TBD©MJg{CSt?*^g|iyfri,>.5. iStT'y > hlB 
i^S«l 8±*i0^fltfitl 9©rtffliJ{C. *»(*^7feS;^ 
7b^#*a^J;^(c. «5feft*»|fcSlifc27l£tt©x 
Jj<=t^ 6 JSS*-.'!' K«ll§ 1 3 4*s^«$nri» 
So ±iS*«f*^^^=-7 b it, mt<OG a A s I^^G 

a pmo)^mi^m^m^tmmc±rmmic^6 h , 

5b*WrS©-C. Se^©';- K7U-AiSr*3i-C*iJ^H 
x^?>Hs>^m!Mffi$>i>, tsii. »*iiyrw±iB7'y 

C0136]iai2 (b) ©¥«t*^:)lf^S«, 
lyt:©:/y>h^l 8±(C«)li<*l 9a*mv C© 

m«6i 9 a©F*iWJ«c, mmmm^mr^mm^^^ 

L.r©*-;i' 1 3 4 *^9iut:i»5. ±fB«flg» 

i9a«. mmwm%m'f-7 c<,cmt^mmi)K 

^m-f-7 c©ffliffl*^e>«*[Sl(cm«3ti/c3l£4:/y> 
F««i 8©iLft:frrni{cj®H-rsJ:^«:m4l/rt>s. 

[0137] C©^|i*{*^:)fei^g«> ;^/^Xi;i<+V*^ 

6 s mjjWBi^o 7' y > h 1 8 ±«: , 

^■T-7 c{cM-rSfflia*i<ai4l/fcm#l 9 a^m 

iJB^ii(*^«^^7 c»*i»»aBffllJii!4TCC|6j 
C:tr:7-y > FIBHS^l 8{c^«S3nTl>S. 
Tfesg^-? c*Hi^SPffliMffi6 ciNffiijmffib c«> 7' 
y>hffi«l»«18±©Sffi8IJ18ail8b«c. Au 

a. 1 8 b». 01 2 (a) K.7j<Vfc^W^^t 
Wmic. :::^y> Fffil8S«l 8©±ffi*>i5)0jnL.!fel»;^ 

y> hE«a««l 8©T®ffiilS4cS-C55S3nr(,»4. 
)Ec*J . »«f<t L r «±fB^ y > h iBliS« 1 8 ©flfeKlft 

T-7 c t*:7*y > Fie«^s® 1 8 icm.mmmi.icifi, 

<*^*IK^^7 c*^«!>^ia^;SrS6LrS i ti^hUi>^ 
^'v'i;^ F^CCSKL. C©-y-:?'v^>F*:/y>FiB 
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[0138] c©*^f*iE63^g«> ^{^mtm^i 
^ < ab&i-r c i *s-r? * 4 i I > ^5 *j * -s . 

[O139]012(a). (b) ©^(t^S^SK 
*JW**-;I/K«H§1 3 4»> 08 (a) . (b). 
( c ) ©*-;U ¥mm 1 3 i|^«©W*4r* t) . -tSa* 10 

[01401012 (a), (b) {CfcCi-r, ±iB«fli 
#19. 1 9 a F i3^S« 1 8 tm(>cjtmbfc 

fs. 7-'; > }-iBsis« 1 8 (csg«w/c*s. misb<D-y<) > 

HBiKSS©-sP4K5*oriaSB%?i?(!!4L-r. c©iagp 

ffi{Cj:Sm«iEiB^*KBbr. C©SS«iBita©±JC 20 
[0 1 4 1 ] 01 2 (a) . (b)©^^ft^3fe 

■c^m^^k^^i a ©sgi >; > hiai8S«©s® 

[0142] (06 ©l»fiJ&SI) 0 1 3 ». *^H«©m 
6©JISfiJ^j8«C*iWS^«:^igg*n^-rWrn0-e* 30 

[0143] co^mi^m^mt. 012 ( b ) (ctf 

Lfci|aff4:||3fe^*imS#<i:PI«l©<^ 1 9 a ^mt 

•S, C©«S!l9a«. ;</7XX7j<+S^*i*c,itfSB::&»tit 

©S«:<hLr©7"y > hSSi 8±{cas$tir> c© 

«f 1 9 a ©*33l«:^**^^ 7 c CCffi 0 /tfflijffi**, 
^*T7 c©fiiJffi*>6©5l£€:r/>; > FS« 1 8 ©ii::ft 

^^7 c»¥«f*«MW401 3Cctsl»-CTffliI(C|SlWr. 
01 3«:*ji,>r±(M©«ffifliJ*>656*ta**-r*«t^{c7- 40 

hffiiss«i 8±tc^ts$n-ci»^. c©¥«#5% 

3fe^^^7 c©^ffi6 c, 5 c». 01 2 (b) 
^i^mmstmmic. J: or :?"';>hBBiK 

SSl 8©mSgPl 8 a. 1 8 bKg^i^^tiri^S. ± 
IB:?' 'J > h iBHSffi 1 8 ±«:iBg 3 ti/c«6 1 9 a ©rt fflij 
{C». i5K+i/«l!§J^6&Sa^©«±«8i<!:Lr© 

^-ji- K^Bi 1 3 5 i^mLx±iEmmi^mytm^7 c 

*it±Lri»^, ^L/-C. ±iB#l 9 a*jj;0'*-;l. F 
mSil 3©±CC. m^Eftl 2*JBlf^©H/|t*WL-C)l« 
tCfl^lSStirC^-S. 50 
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[0144] c(Dmmmmi<a^i~f^'^m^^ytmmt. 

^*<*l 2«*^»^7t^T7 c©^3t:M^*^6^iE 
lS©(4aK:li3— ©J13-CJ^fiX3n-rC>5©-C. :^r©« 

1 2 (Diiwias{.ix. mim 1 2 *ajia-rs*a*i 

BS— ^(cAj:or, A^©in,^J^-^cj^:**soIt6-C*S. 

s/c. ±ieM3fe(*i 2». ^wm^m^i dy^m-s. 
®iEai**jo»r0*!S3nrt>s©t?. m5tfti2K:3*-r 
^i|i#ij^i63iS3R^i^©sfia!j*i J: ifwmwm^imt^ c 

[0145] ±^i«fij^s-c«. 'mti^ 1 2 «fij)ii# 1 

9a©±MCcfeJ^tSL/c*i. «fli#l 9a*5ffi3fe14©** 

5©±©*CCffJfiSL.-r^>^t,>. ^»fll«6 19a©S 

3*JS< Ur. ^--il- F^Hil 3%*^S3eSg^7 c 

9 a rt-c* •:>r±ie*-;i' F«Sfli 1 3 5 ©±ic. .i< 2> 

[0146] ±f2^fl§*% 1 9 a «. 012 ( b ) <D^4-m 

[0 1 4 7 ] sfc. 9\-^^a:>^m.iiiL^mumi;>^*K 
^<*^7&^T7 c (c®l.;tffliJS*iSi[(c?gfi8$ti/c^ 

[0148] ±K#3W*^**^7 c 0 1 CC 

mLfcmm»mym^7 a. 7b*fflt,»r*>J;t,»„ # 
(C. «mSS^Wr^)^l^«ft^7l£sg^^7 b». ±fflfJ*J 
JrCTFffllltcSfiiifii^. ae*©GaAslfe-¥>GaPlR© 

*^f*l6**-?tl^«i©mg«3tr* ^©r, sejfe© 

[0 149] (m7©JU6JgfiS) 01 4 (a) , (b) 
». :*^?a©m 7 ©jgfitegSStcfcW Si|4««:^iag* 
^^Wffi0r&S. 

[ 0 1 5 0 ] 0 1 4 ( a ) «. c<o^m»^^mi^ 

7t;*[^*>6mfc»Tffi0-C*f). 014 (b) 

[0151] CCO^mi^^M^&a. ;</7Xx;l<=^^t/3!)> 
6ii3:*i[:^m^©S«:il/-C©::^y> FffiiHttfil 8± 
{c. x=l<+'>1SS|l?©g«S'Jl 1 «CJ: o-C^|ii»(*|%^^ 
^^ 7 a AJg« 3 nr . C ©^«^^Sg^^ 7 a ©iffitC 

-6 p. 5n{CJ;-jr:7"'J>Hei^aSl 8©S^1 
8 a. 1 8 bCC#<7SMS*a-Cl>-2.. cn6.©^Sgf 1 
8a. 18b«. >^';>FB3S««1 8*KiiLrJK^ 
3ti/cBf®™i:^©XJU-*-Jl/ 19. 1 9 
l»> FiEi^aSl 8©T®«:3ifte«)K:?|*[Hl3nr. C 
<o:f y > FiS^SK 1 8 ©Tffi-c*^l^DB©MiS*-c 
Siy^ri^s. ftfe. iffiT'y^ FEi^»«i 8cc«i^-c 
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[0152] 3 ±ii^i^^^^7 a±**. 

5. C©*-;U K«!§ 1 3 6 K. 014 ( b ) «:*Jt,ir 
2EWJi»<bTffiiJ»*saS!4%-riBS4^cD 1 t«nfl^©»rB 

*«'r5-:*r. Hi 4 (a) {c*j(,»t:»i*isi*siss*i^i 

fli 1 3 6 (D±tc, ±iB^^*3l£S-?- 7 a 6©5fe*J5 

c 0 1 5 3 ] iia*-;!- Ki^flg 1 3 6 m^^m 

L, > A^-o^itnil-C©4^BB CJ -©^©SSfifc feiS^ 
»-S>l»Mbtt«BI*ffi(-»S©*sSf * L < . y > hiBiS 

«gi8±{c. WBgjP^-T^-f >^/»?>^^>;^7r*- 
5, ilE^-Jl- K^flg 1 3 6©±M». 0 1 4 { b ) K: 

motp^LM I - I J: 0 4>±:^«:¥^ft^lg^^7 a 5:12 
SLTi^-S. ±ia-=e-;i' KI^Bi 1 3 6©3t©a*t 

[0154] ±iaS«f*2 0(i. 7 a© 

*fcB^pJ^tt^HI*ffl(,^r. ±tB*--'l' KMBi 1 3 6 
©±fflijffi*a 5 J: 5 {c^BIjH ■> •T^ -/ > i^i* h 7 >x 7 30 

C©®W«i2 0«. 014 (b) ©KffitC^ 
TJc^K:. T»JiftJS*s*--»l'F«»gl 3 6©±fflijig*8<!: 

g!ot:^ft-rs-:fir, aEM^^i-t-^u k^ai 1 3 6© 

:)femWSAtl5|-©¥H*JS:-rJ:^{c. $/c. ]SM»2 

o©:effiiji»ffi*JiSiS%/5:or±ta:?'y > i-mm&m 1 s 
©awssffiJcaiK-r^jr^fcjfj^stT-cc^-s, ^o-c, 

±faSI4ft:©±^lS»±iB>^'; > 1 8 icw-n 

All 3 6 <D±.mtsmw2 o<DTmt<omnmi!fimsim 40 
i^c-^-ci^^.. c©s*t®-cj5*f$tn:ms*-r^^e:»> 

la 1 4 ( a ) «:*j(,>-c*^:^|fij£(BijK:J£ti(3 n«>— 
±T:^rISI«:«]S««^2 0 isJ^^zf ') > hEiB!»« 1 8 {C 

:aflce«J{c»> MS*ife{C*jW^7K^5Er[fiI©*ffllft*i 
±6 5- . SiiL:^|6]©i|ifiift*5±3 0- ©fi[«5!^tt'&W 
■r^o L/c*!-:.r, #^f*^5t^^^7 a*>e.©3fe«> * 
-^V Kl»fl§ 1 3 6 'p(om^ii: 1 2 CCJ: 

■c. ia«ai«-si*^Ksm2o-cs«3nr> so 
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c 0 1 5 5 ] an. &m»2 0 it. ¥mm 1 3 e 
^-ib ymm 1 3 6 ©^ft bfcifflijffi. $>i>\,^t^» 

[0156] ±iB**^*^7fe*-?• 7 a y > HEi^S 
« 1 8 fCg^-r SWBIt*. ^«f|636SS^ 7 a *> 6©5fe 
AiiiiR3n^ct»*>©t?**itf«FCCfSS«l< fJffl^fil-C* 

ha)J:^lSl«:S(H13n)t3fe*jai^j:<JSI* • UfSLS 

[0157] rjiis, c(Dmmfmicis»^mmw^^ 

SKtet,>-t. ±iB¥«fl^^31&S^^7a«:gfe^-C. 01 
(b) K:^0/c±M*jJ:crF®CC^</®g*«iA-5¥* 
{*l%7t^^7 b ^, mi ( c ) {CmL?tS®fflilA^63t«r 
WS* r S f -f 7-©i^«{*#|*|g^^ 7 c C ^ r <fc (, 
±fa^^«^f6*fg^-7 b St*©G a A s 3^-<*G a P 
IS©*#i*^3feSlg<!:|Bl-©Sffi«i»?rW-r-S©-C. St 
3fe© - K U - A * ^© * S jpJffl-C ^ S <!:(.> ^ fij^.^i 

$>i>. ±ia^^<*^«-f 7 c«. 
SSMiB«fcj|f|-rS®-C. a%)16^l^*>6©J»4-9-:/v 

[0 158] m8<Dmmm mi5 u) . (b) 

[ 0 1 5 9 ] 0 1 5 ( a ) C ©¥^f*^3l^B*^ 

*:^i6i*>6m/c»Tffi0?r/T^L, iai5 (b) «i%3t:«rifij 
(a) . (b) (D^mw^^mmit. imt-micmm 

mm 1 3 7 ©3fe©ms*ffl Afflij(cm3fefl: 1 2 *®ts(ca: 

l:f fee £feli1-B. 014(a), ( b ) ©**«:^il 
gilnl— C*^. |5l-©t5ee?:Wr-5a5»CC«|5|-©# 

[0160] c©i^-f fmrn^mi^mtrnwut. 

ftl 2>&^|i^«:|%7t^^7 b©%^^*^6BS^ffi[K© 

6^^b/c^4SK:m7fe^*l 2?riaBL/c©-C, m^t^i 
2K.mti>^mW^^m^7 b©Sdfe^MK;J;^^* 

«fat?#s. */c. ±K*»«t»31&^^7 b«:*j«,»t:± 
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G a A s ?k-PG a p ?fk(D^m»^^iriLnmimi^ 

[0161] *^?SOSISSJfJ^K:fci»r. ±i2¥^ft?E 
3fe^^-7bB. 01 (a) ©iiiJS^^3fe«^-7a*jJ;Df 
01 (c) ©^SlW*»i1£^^7c«rfigfflUTfcJ:l,^. 

[0 162] (UrgcDHSSJfJfii) SI 8 (a) . (b) 

^sgg%^-raT*s. 10 

[O163]0I6 (a) {SC©^^*^*^?r^3fe 

:€risj*ip.m/c»rffiSr*o. (b) «i^:frini«:«L-c 

«. «^<!:l.-C©^'J>Ha^aSl 8±CC. 

*fR^-7 c *tj±-r s«±<Sflti or©*-;i' K^fli 1 

3 9*fil^5<, CO^-^bFISflil 3 9t*. 016 

^•5.li»*tfF)fJt>;®WiM*W-r-5t*K:, 016 (b) 

sre4»©l«Rjm#;©»rS%^-rs. rrj:t>i^. ±ia 20 
*-^l'K^Bil 3 91*. 7-';>H2^SSl 8±{CiJU 

AJ^t^^iS-r. CW^-^l/FWflil 3 9©i^fflll 

ffi©ffiMg|5^*S-:.-CM^»t LromTfeftH 1 2 a*i 

c*>^©3lfc«rSW^S/c*©JSS*f*2 O*S0f!)E$n-CCi 

[0164] 3 ^'U > HEi^a^ 1 8±©^(* 
^^^^ 7 c © jfetHMffi A , ^^m*^-? 7 c 

x<DmMi^2 ifimi-t^tixi.^^, c<Dmmi^2 i». 

*»«i^5fc^S9 4©f63tffiAffliJ*^6M-C (016 

(a) #M) , ^|£5i«:^*^7 c<omemm=&&im 

$teJ:Mi>&WL, *^«f^3S^7 c©5t«:>l:tu-c^ 
2?^ja:«fli^^S^3&s«l.»6ns. S/c. PIM»2 1© 

Ji^. ye<omm^m*im<tj:^o 01 e (b) cc 
iE^r^i^-r<t^(c. ^mt^mtm^i c<Dm<o^mtsm 
mm^p>tj:i>mm.i^2 1 a^ffl(,»rfcj;t,». a/c. ±ia 

^»^3R^ 7 c 3&> 6ffl»WS* 3 n-S**^* fcA 40 

cc. /i«>©:7' > h ^mm<o-§fiicm^^mmbx. 

{:©IH8PtC^«i«*5S*aS J: ^ {Ci^«tt:|fe^!£«T-?:E 
aLr«>J:l,». *i»«:^5R^^7 c«. *J»««Bfl!iI* 

> hiB^ss 1 8 i,cmmoxmm-ri><Dx. 1% 

3l£Ml^*^6©l»«:1f:^v?>F • ';-K7U-z.4jiL 

l%3tfg^©%7t^i^*JT:^Jc{4a f s ©-c»Mi*©ai 3 
«r<a<-r-2.c<!:*i-c#r. 7fe©fiJffl3a**i;»;lr(,». % 

4s. ±M<DmSii^2 1.21 a^sJcO^EQl^^. 0 1 4 
< a ) . ( b ) {C^ U /cH 7 ©SIJBI5SS©¥3l»^i5 50 
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sjcfflt,* s c t Bjte-c* 5. 
[0165] ±iimmw^yem'7-7 ci)^f^<Dmmmt± 
mm^i^m 1 2 ar?g?s^»$n:rc^. c©m«^js 1 

2 a {cS^-r •5SS*«:2 0-CSW§ nr. SO'^f^B 1 

2a-c?ffis^3n/cf^(c. ^mt^m^sf^micmm 

<D^^mmimri>, Ltcifi':,X. M31£ft® 1 2 a 
[0166] ±^JfiJgS|{C*jl:f *m3l£»H 1 2 a«36 

^mmsMxm^^in^fuffi, i¥^x$>-^x, ^ 
imsmkr^t^(^mai^mm^i^^mmt$t lx 
j^mLxhJ:\.\ m^ii. ^^5.m • mi^a^mmi: 

[0167] *SU6JgSSCc*jliT. 
^7 c {Cjftiir0 1(a). ( b ) (C7ik-r^m»m3^ 
^7 a. 7 b*ffll>r4>J:l.^ #(C, 2S«f4S««r#T 
•5*ajf*l%3fe^^7 (b) ». ±TMffliJaB«:mffi*Wr 
SSe*©G a A s S^-^G a P5S©^«:|B^^-7-ilaI« 
©mS«jg=£W-rS©-C. Sf3R©»;- K:7 U-A%-€-© 

[0 16 8] (^1 O©*Jfi0,«) 01 7 (a) . 

( b ) ». *J%?g©0 1 0 ©J5J60jffit Lr©1f-r Fl^6 

[O169]017 (a) tt±iB^«ft:^JIg?r^3fe 
:fir|Sj*i6mfcBrffi0*^l/. 017 (b) »^:^{c 

016(a). (b) iC^UtLm9<ommBB^mtJ:i> 

cK.ni^xmm&mm=s:mri> 

8«:jft^-C. mii:^B*WrS:^f^;^x;J<+S/»«©JS 

h iBi^«« 2 3 o-rAj:-S»t*tot:©::/'';>hffi 
ifilS^l 8 a*ffll^/c*-C*.S. 
[O17O]017(a). (b) {C^-rJ:^fC. C© 

Ki%*s*a«*^3^a». ^«t^a^7 b 

=&. -^-y > hKiSSS 1 8 a©mji7LBrt«cig-rs<i: ^ 
tc. ±iefiiPl7-';> ne^s«2 3©±«:s:gi,-c(,» 

Ltctfi^X. *aiflJ^3fe3R^-7b©?lf3*:/U>h 

iSfia«« 1 8 a <Dm$xm.iRXt i><DX, ^^M^^^ 
a©affi^b*iBl«6«:^c S i it(c. 7b© 

7ht^hmmttii>^i)^m.m9^mcmtji\.K tf3:t>iz>. 
m^i^t Lx<Dm^i^m 1 2 a icj:-:>x^mimm^ti 
/c3fe©**j*«»^i^©ii-g|jtcait3ns®r. ^ 
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ji?L B ©gn 3 »> ii>tc < i hi^mt^^^i- 7 b omye 
mm*^. 7t©aii*MA mn (b) #m) mn^t^^x 

[0171] tjiis. ±iBllife^S§{c*jt^-c, ^tm^ 

^^7b«. 01 (a) . (c) {C^L/c¥^«J^^ 

CO 172] (»1 ICDjlJB^SS) S18 (a) . 10 
<b). (c) te<fci>*01 9 (a) . (b). (c) 

«v *^?«<Dii 1 1 <omkjm<D^^m^msifimm 
m^oymmmt, 3 9 o n m7!)M4 2 0 n mcoa^^m 

©^^©4 1 0 nmtC^jggOf-i^^WrS, 3 6 

3K=&^-rs^i. ^2. ^3©m7fei*^<i@^s. ±fa 

*a»f*^*^^«. C©i|ii»i*^30S^^CCJ:oT:a«b 

0. 5MgF, -3. 5MgO • Geo, : Mn©^it«: 

*>6^c *) « ±iB¥^«:^3g-?©tH&t7fe(c J: oTJii^a^ 
nr. ^%^iSS*S6 5 8nm{Cif-i'?:WrSa5^© 
*?rmi*-r 6. ±iBII2©m7lcm*> S r a l , O, : E 
u©m5l£f**^6)S0 . ^j^S*55 2 2 n mCCif-d? 

*w^Siiife©7i£*mm-rs. ±iei^3©m7fe^«. b 

aMgAl.oO,,: E u©m3i£i**' 6)5:0 . ^iS?;g*^ 
45 2nmK:ib--i'*W-r5»fe©**aS*-r-5. C 30 

©¥^f*^3fe«g«. ±fami. 1^2. ^3©m*f**» 
6©ai8***sfe-r c i cc i o r afe©7t*a« u . 
^^^m^mmmm. >'<-y:»-;i/3>fc-^-df5f© 

*J. ±ia**f*^5gT-©^j«[g©f-^'«. 39 0 
nm7^S4 2 0 nm©?SJg^«:*5*5. 4 00nm7!» 

[0173]Sl8(a). (b). (c){3;. ±mm 

3»f*i%5feilS(cfci^r. ±ia0i> IS2> Ii3©m7fet* 
^b^^Fb/cHt?*:?,. t^-rn«>. mmimSi (nm) -c 
t^Tfe. ±iB«±«fl§©ajstc»T-s±ia3r 1 . 112. 
[ 0 1 7 4 ] 0 1 8 ( a ) «> mi. m2. us ©M* 

f*©i(£fi*l 1 0 0«fi%-C*« i 1,-C, m 1 ©m3fei**« 
47fifi%. ll2©M7fe^*n 3fiS%. m3©m7t(* 
*i4 oafi%-C*^.ti^©**f*^«S{CJ:SffiS*7fe 

©jffis^?s*^SLfc0-c*4. c(om^mmi^m:m 
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[ 0 1 7 5 ] 0 1 8 ( b ) ». mi, m2. ms ©m* 

i*:©il®JI*i 1 0 0 m&%V$>?> i or , mi <Dm^i)i 

5 6*fi%. m2<D^^ifil imM%. m30^^^W 
*S3 3SJI%r*5ti^^|sa«tl^^g{cJ:Sm*f5fe 

©«s^?&*^ o/c0r«> c <Dm-^(omm»^m 
m(j>mmmt. mitf^ceia©afeic!5:s, 
CO 1 76] lai 8 (c) «. mi. m2. is3©m* 
tt©MS*s 1 0 oaa%rab€> i ur , mi ©^*^**i 

6 5mm%. m2©m3£(**i2 6S«%. m3©m3i£^^ 

9 ft«%-C*-5iS^©*ii«:|63^gfC i 4tB*f*© 

CO 1 7 7 ] tfc. mi<Dm^i^tLX(DLai2 O 
2 S : Eu<h, m2©m7feft<i:Lr©BaMg2 A 1 
, e O2 7 : E u. Mni> m3 ©^:JlL;f*<!: Lr© (S 
r. Ca. Mg. Ce),o (PO«)eCl2 :Eu 

i*-, )ii{c7 2as%, 7M%. 2 imm%<Dm^v 
(ommmt. M»*ae3er*-,/c, 3e.(i:> iiam 

1. m2. m3©«3K:»:?r, )8CC. 5 8«S%, 2 2S 

a%. 2 osfi%©ai^r«iAs**(*^3fe^a'fe)* 

±ie*^ft:i%3^a©i%5tfe«- mi©M 

T!5:*3%. 95^fe^©m7fef*©tl^tb^*i5 0m 

±iam 1 ©^*(*©®^lt**t7 OMi%j: 0 ^t,» 

1, 35tfe3JS*^ofcfeig©aefC>5:5Ci*5^*>^/c, s 
feto^b. »fe^il£©S^©ig^J:b^*i7fifi%J:»3ii> 

^t-^i. 5^fe*53!p-:>/ceia©afe{c^D, ±iam2©m 

®m3feft©ig-&j:b**s 2 0 mm% «fc o ii>^c t » i . sStfe*^ 
!{p-^;fcfeiS®afe«:!5:0. ±iam3©^36i*®S^Jt* 
*i3 OM%cfcf)^Jl-i£, #feAi*i-:.fcfeiS©afe(c^c 
•SCiAS^J-A^oft:. Uft:*i->r, mi 1 ©S^W$,1I©¥ 
#(*J%3feS^a{3:> «±«BI©*«(C>pfTSmi7I)Mm3 

©m3fe«:©*gs«©j:b**Jo. 5r*sis^. mi. m 

2. m3©m*#*5, SA?5 6aa%, i iaa%. 3 

3KS%©?g^J:b*r*.5 <»:MW^cafe©ffltt7fe*sff 6 
[O178]019(a), (b). (c)«. ±IB* 

mi^m:ms.icist.^x. m±mm<DmmiC)ti-ri>mi. 
m2. m3®m3fe<*©i^fi©Jt^*^*fcti^. 

fe. mtt«j«{S (nm) r*0. «SW»tB*fSia (%) 

■c*4. i^mtctetirfc. mi. m2. ms© 
m«:©«ia*ti oosffl%r**iLr. mi©m3i£ 
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9 m.m.%<Dm-kttm'c$> z, . 
[ 0 1 7 9 ] s 1 9 ( a ) mstm'm<omM.icisiri> 
m\. mz. m2,<Dm.mi^(mmm<D\mifi. o. st? 

C 0 1 8 0 ] 0 1 9 ( b ) {J, i*±fi*flg©««K:)lffr-5 
HI. 112. M3©m7l&«:©iltSS©JtS*s. 0. 6 6 
■C* -S^^©¥3»tt:^3^S{C .t -5ttJ*f3fe©jSiS^* lO 

*3ce^©efe{c/j£s. 

[ 0 1 8 1 ] 0 1 9 ( c ) Wjh«Bg©fiaK:*f-r .5 

112, ll3©M7fe»©M«Jt©]:b^*5. 1. 0-C 

$) •SJS^©#^ft^^Kg«; j: ^ Hil*ife©«S5)>flJ=&/T^ 

b/cs-r^s. c©ii^^f*^^g©taftf3i6«. 

C0182]H19(a). (b). (c)J:<3. ±tB 
S«6 5*fi%. 2 6Sa%. 9 o-C. i^fih 20 

«fl§©*aKS*-r€.ii 1 . ^2. m3©^7fe«^©MSfi 

©J:b**iO. 5iiLhl. OOT©ti^K:. ^jffJSfelJI© 

[0 1 8 3 ] 02 OtJ, 0 19 (a) iCml^tc^mWm 
7fe^g©^3feX-<i' h ;H 5 0 i , Ara©J:btUiSlK 1 5 

1 ^^m.i^tc^mw^immomn^T.-^p h ;n 5 
2i*^-rs-c*s. wm\mm (nm) -c**?. lai* 

tifflStSSS (%) -C*>S, 

^<om%:^^ i' h 5 0 ». Ara©J:tWSSf 15 1 30 

■C. ±ieJ:b«®Sl 5 l©iS?S«iS€:iaig-r-SjSS^l|g 
O'mi^it::^^^^ V )^ 1 5 23!>J»en-535»6.. AW©« 

mosK^x. eiii*5M«^cefe©^fe{cr*€., 
[ 0 1 8 5 ] 3 e>{c. ±fa^f*^^gti. 

«fli*i*««:^*lR^^*>^©mi^3l&«:j:-,rti»U^c(,^ 

«}fl§r&-S*^6. c©it±«|gt3:. 0!l^tfa{b/j:t'©^ 

(ST«ci'©^^«:KSjl:-C#. *^i*:^ilS©tttg* 

:^{ca-5rs^«:-c#s. 40 
[0186] ±s5.mmv^^immicis\,^x , ±Mm 1 , 

02. H3©M5i£<*tC. S^jtfl^«S©M5fe(*«:ffil.^€, 

c i (c J: or. ±Mmmitx-<^ h 5 2 (omsm. 
m:^M<DtmmM. \ 5 \a:>m&m.mmt^h< l 

■c«>J:c^. CtKCio-C, ^(*l%:)tS^©^fe©fe 
Pi*^«c-c#-SiifcK:. ^»»^5(^S©fl3l6jgS 
««(^AH©limMJiS©*«:t?€f-5©t?. ^<*l67e:$l 
g©l65l&?a^^[6]±-c#?,. 

[0187] ■;^mm-m>^=mv^mtim\t. ^mwm 
^^^m±fz>mstmmic. ita^i. 112. ^3© so 
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m^fett^BSi^fCjg^Ufcds, ±iB01, ^2, ^3© 
M31c«:©i?^=&il^L., C©ig^L/tm3fe«:*, iiJh«Bi 
©«ffi«:Jl*^;Kiegbr item. H 
2. H3©m»=&. ±IBi*±ffiflg©«ffitC#/7SiHHK 

or. S^©ja*. *©)B*i^tf«31£»©^iSS*'S 

0^Jli«ci2g-r ■&©*!$?* Lt^. Sfc. :«ISgJfJ^©*5» 

giBI«l©«JS{cj|5e£UrfcJ:c>. ctifcJ:or. •^^ 
fci^r. m*?^j:€5^©afe^*f#sc:i*sr#So 

[0188] (1^1 2©||«ffeJK^) 02 1 ». 2|s:^B^© 
IS 1 2 ©*Sg?f^j!l©^3^7T^g*7j^-r«iC0-e* e o 
C©^^^g2 0 0«. ±12111 KD^mmfO^^ 

m^^^mtfthtii^imz o i i. *aii2 o i a^^© 

*2 0 5*3l<»3t«2 0 2i. C©»3fe«2 0 2*>6 

3 <!:>&wrs?Saa^^gr&^, 
[0 18 9] ±^3tjS20 1». ±3sm\T}m.\ 1©* 
)SiJgSg©*^«^^^a©c ^-rti^ffl I >r u r J: 
!^«:. jJB^«^g2 0 0*5. ^mii-?>j«^ 
t««^*. >'^•-y:^;^='>t•*-3'^c<!:©«s^g<tL. 
rfflc»?>tiSia^«, 7fejig2 0 1 iLr, ±iaili i© 
se^ji^si© efe^©*^«:^7fes^g*5»ja-c* ^ „ * 

/c. ±3501 l©IU6JfJ!!i©^l^^#^7^g*s«^^m 
1. 02. 03©ie*(**. ±ffi047bM6©||t6»S8 
©¥^^^*^g©m*{*<!:Lrffll,>Si. 

L- r egi^^«g^c¥^ft:#67^g*s*f 6n 

r. ^^^Fiig2 0 0{cj^-r^K©m'3ai,^*5^B 

igg«. ±t5»3t« 2 0 2 CDffliJB 2 0 2a {CjttSim 0 # 

c:tsci3!)sr#s©r. mt^^^^<mim202 

m<o^4mv^miimic. 01 Komtmmfj^m^w^m 
w.vfc^mw^im.'&^m\<>x%m2 0 1 ^mim^ 
i. c©i}i*flw^^g«-9--^ F^Mr s 

L-r ©>'••;> h BB^« 1 8 3!)S^*S 2 0 2 (CBg^ 
tTCC&Si ^K. #31£«©ffl!I®2 0 2 aK:*3lfl:^(&« 

g^KO^tf-SCiKcfcor. C©^31£^2 0 2©3e;W 

«t*i6i©^*«^j^g2 0 0©;i;?f*^fl<){c/h3 < r 

#6. ±^®2 0 1«. 1ffl8!©*3jltt:^5l^g 

*fflt»ft:*i. 3fe©?SS*i+^r*tl« 1 <i©^«:|636 

J: o r «fiS U r J: I >. 
[0190] ±IB*^«2 0 2 tt. 

0 1 ifif;><D%ifimK^tli>mm2 0 2 a i. ^Al//C7fe 
*j!Sm-rS*fiSct±lffi2 0 2 bfei51-©Sk:3feSWSIJ%S:W 
Si. 3l£ag20 l*>6©3fe*5»^M<3(aSaS2 02 b 
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fflijffi2 0 2 a<D^i)^ti'Cittj:<. , m^Sftl^r-S 2o© 

ffl!ra*>?>«AOT«>J:t>. S6{C. 3l6»m®2 0 2b{C 
*JWSS!tW^cD^?rl^«:-rSfc«)«:. ai3fe«2 0 2 
f {C3femSiJ€:SAl//cO . ±te3l£KUlM2 0 2 b <i:>rt 
|Sl-r-5EI2 l{CtewaigBJ©ffi*<^S-|*-C. *3I6«© 
flilffi2 0 2 aA>^^A^tl/c**±i2M*4$#fc;Sffli)B 

rss^s^^■c3fe^^tHiffi2 0 2b*^6^5tmLr^><fct,». ± 

£JSffl!lM{C*tStSL>'f * - > ■& <!: . ^fflCtB® 2 0 2 10 

[0191] ±lB?gs^^•*;^2 0 3ij. mmmm=&w^» 

tc2-o<ommfj:&mt. C©2-o©SSHCCS*A5n;rc 
-^/W^f^rffl^^.. ±tB*^-7 ^;l/^JCc«, iJHSB^^ 
ffi3ti41»»©iii3R«:S5t)«;o-r:. j^. nae. #fe©* 

7';i'a'iS5tJJ^©Bi^*ife-rJ:'5«:. ^iitt©^S 
CO 1 9 2 ] 02 2«, ±ie;^;^-:7 -f JUi'©:9'7lc4t14 

3ie^i4t?* 0.211 tm&Dtj =7-v A>\^ ^(D^^im 
2 1 2ttwe©*-7-7^^u*©:a*^-c 

*S„ C©:^;^-:? ^;l-^?©^3fe#i42 10. 211. 
2 1 2(Cji^-rSJ;'5tC. ±.imM2 0 1 ifih(Dit<Dm 
S^^*iSig5$tirt,i-S. iOffKtt. 31£®2 0 1* 30 

iri. 112. »2©«*«:©f6*jgfcgfcJ:iyf 

s^jt*^ . » 1 TiM 3 (DWtwomms. t m±.mmm 

©aS<k©lB^ttWw:i'^iegpLr. *?S2 0 1 *^6© 
31&2 0 5©jSEgi>flJ?:. ±ge*'7-7 ^ jU^J©:9-3l£4$tt 
2 10. 2 11. 2 1 2{ca^$-l±t:t»-S. M 

jfi^cfeiB^^Lrs 19(b) <Dm.^jim^iirmt» 

H^^gfJ, S2 2©:»3fe!^(CjS^L-Cl,^-5, C©i|i 
««j^S^a«. ±iB^7fe1tttK:jl^-r.5.fc5K:. ±iB 
HI 75M3 ©m3l£«:©i^Si«±ffl«fli©«fi<!:©i2 40 

5feag2 0 1 «±iB*^--7 -< )v^<Di^^^(.cm.^ri> 

jeS^«rW-r-53i>6. C©3feiS2 0 I7!i>6©3fe2 0 5 

». ±tB»3fe® 2 0 2 */^br^ts>'^•^-•^ 2 0 3 (c^*> 
tiht. c©^gs>'^■^;^2 0 3©*r^-7 ^;i'3f(cj:o 
r. iWS36Sli5<rBSm— ©sRfe. »fe©3t2 0 7 

cc^TlcSn-So -?-©ifem. c:©^5t^^i^g2 0 o«, 
C 0 1 9 3 ] 50 
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±tB*«(*^^^P«^jSS*i3 9 0 
nm7!)M4 2 0 n m-CASI©mjSa*i^^{C<gC>^jes 
M«©tBSt3t«rW-r*ift«:. C©5|S«»^56ai^*>6 
©fflS*5l6?: 600nm7!»M670n m©3S?fe©^3fej^S 
CC^«!-rSM*{*«rfi;t*©-C. C©m*«:3!r»6©^ 

Ara©tftjSR*#«^S<fc. m3!PW±. ±SB^|i*«c 
^lgT*>6©iSS^feKJ: orfeia7!»!i?&t'^*36i^j:t^*> 
6. C©**«c^^gWfeSi*!^-C#fe3Sfe©*«r 
±IB5^^«:|65lSR^^5fe«^g«3 
9 0 nm7!)M4 2 0 n m-C*S©-C. ±fa¥«{*^il 
g*<t^-rSS|Jp°p©««^. A(*'^©S»»*J8!jmflfJtC 

[0194] 1 SaSJ^S8®*i»{4:l63l£SgB{t. ifBMife 
M,0, S : Eu (ffiU. M«La. Gd, Ytf^h 
S«nSI,^-rtl*»— oSfc«2Jil±©jc5g) . 0 .5M 
gF, • 3. 5MgO • Geo, : Mn. Y,0, : Eu. 
Y (P. V> O. : Eu. YVO, : Eu. -C^Sti-S^ 

m^<om<o'^%. t^rn*— osfc«2Ji(±*i6%s© 

[0195] *^^©¥^^s^Jiati. ±iB^|i^<*% 
3 9 0 n m7iM4 2 0 n m©a*f?fe 

^w-rsi^cc. c©^i^flcfi*^-?*>e,©ffii*5i£*5 

0 0 n mTbMS 4 0 n m©iilfe©^?^S{ca^-rS® 
7t«:5:il;l'5©-C. C©m3(£fl:*>e.©7fe». AK©?!.® 

s*#flfrsi. m*>t:t±. ±a^f*^*^*>e© 
^j^g»feia*iAJf-c#eyiife©7i£?ris*-c* s 

fc, ±iB*^f*^JS^©l6^«S«3 9 0nm7!>M4 
2 0 n in-C*S©t?. ±iB^H#^^^*«(!£r-SSP 
D°p©am-^. At*-^©SiJffi?:^mKJK:Ee±-C*S. 
[0196] 1 WSJKSI©^ftl65fe$^«. ±13^* 

RMg.A U.O., : Eu. Mn (ill/. R«S 
r . B a *^6S«tlSt,^rtX3&> — 3S/-c«M:)?©7C 
IS) . RMgA KoOw : Eu, Mn (fSL. R«S 
r. Ba*>6atfnSl,im*> — 3i::fc»M*©7C 
^). ZnS:Cu. SrAliO, :Eu, SrAl, 
0.:Eu. Dy. ZnO:Zn. Zn,Ge,04:M 
n. Zn.SiO,:Mn. Q,Mg S i ,0, : E u. M 
n (flL-. Q»Sr. Ba. C a JtP^iltfnSC^-m*^ 
-o3;/c«2Ji(±©3c^) . ■ra3tiSS3tflt©Sf©^ 
^, (,»-rtl3l>— oaEfc«2t<±*>63&4©-C. ±fB*3l 

r . iiife©#fe^©^|i^»^7fe«g*f#^ C i *5-c 

mLO>WtW^m.'^*:>^X . *«(*^*|g^-©^© 
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[0197] *:^?g©¥«<*f63l£^g«, ±^i^mWm 
^^it. ^t/tm&:^i3 9 0 n m7!)M4 2 0 n m©mg* 

4 1 0 n m7l»M4 8 0 n m€>»fe©%:M62^S«C^-r 

«:«3l^g«feil*s^»-cmfe*fe©*?:f631&-C * 

4 2 0 n mr*S©r. ±SB4iS»»%5i^H*«fiS-r* 10 

sPD°D©a«^. Af*'^©sg»^^ma«j{ci5)5±f t 
[0198] 1 mmmm(o^fiimi^it. ±^yt 

mi. A„ (PO,) ,C 1, : Eu (fiO, A«S r. 
Ca. Ba. Mg. C e*>6jS«*i^l»-rn*^ — 
«2«±©7C«) . XMg.A UsO,, : Eu (flL, 
X» S r . B a *ie>jl«tl-5(,»-rn*^— tcitMy3<D 
TcSH) . XMgA U.O„ : Eu ({BL. XBS r. B 
a*>6S(in6l>-rn*^ — ^^ycBWl^OTC*) > Zn 
S:Ag, Sri, (PO,),Cl,:Eu. Ca,. (P 
O,) .F. : Sb. Z.MgS i,0. : Eu (fflb. Z« 20 
Sr. Ba. C&ii^hmitti^i.^-rtifP — :>tfcit2&. 
±(07vM) . S.rMg S i ,0, : Eu. S r jPjO, : 
Eu. CaAl.O, :Eu. Nd. 'Cm$ri?>m^<D 

m<D^ii, t,i-r<T,*:>— 3*/c«2«±*^6i^c-s©-c. ± 

m-C^X. »fe©#fe^©¥^»^*^S*ff C i 
*S-C*, «l^©mft?rffl^t)-a-C. **f*l^5g^© 
*©fJffl?SfiS*iiSl»*^^^SIg«c-c# 5 , 

[0199] *^J©*«(*^*^a«. ±IB#!Sft|f6 
31£^^«. ^?g«*53 9 0 n mBM4 2 0 n m©tHW 30 
*«rW-r .5 i^fC. C ©^|i®f*^3fe3g^*^ ^ ©fflMTfe* 
480nm7bM500n m©»life©|%)tjg!S«:^-r 

■s«^*iiAs©-c. c:©m7fe«J3!p^©?6tt. Ara© 

6©BS*K:<torfelH*sjfet'^*>6>a:t<>*>6. c©* 

*/c. ±fB*^tt:^^-?-©l^?SS« 3 9 0 nm 
7!»S4 2 0 nm-C*)^©-C, ±fE¥«^^3lc^g^^R? 
-r^SPa©«m-^. Af*'--©S»»?:^^a«J(cE)5±r# 
■5. 40 

[0200] 1 mmm^cD^i^mi^a, ±iB«3t 

S r,A U,0.s : E u. Sr,Al.,0..:E 
u. Dy. Lt, (PO,) .C 1, : Eu {{10. L«B 
a. Ca. Mgi>^^mittl6i.>-rtli>^ — 3S/ctt2«± 
©7C*) . Sr,Si,0, •2SrCl.:Eu. 
*lSM31£«:©Sf©5^. «,>-rn*>— PSfc«2iJ(±*>6 

*>#r. *3W*l63(£^^©*©fiJffl38!l^j!>«liil»*3W*^ 50 
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[020 1 ] *:^ig©^{*^^^g«. ±ia*»i*% 
*^^». 390nm7!»S420n m©aiW 

5(&*WrSi*K:. Cl®5|iJ#f*l65^^*>6©W*f3l&* 
5 7 0 n mTbMB 0 0 n m©Sfe©^36iSSK:^g|TS 

©ii:g!3fe«cJ:orfeiS*s^i'^*?6iS:l,^*>p.. C©^}^^ 
»^5l^g«feiS*s^-C#feefe©**^31£-C ^ 4 , 

±ge^l*^^-f ©lfe)l£iKSB3 9 0 n mTiS 
4 2 0 n iiit?*.5©-r. ±fE*«^^5^g*«fiK-rS 

g|5fD©ti«-?>. AW^<Dm^^mmicV}±.x^^. 

[0202] 1 ^W^^<D^Wm:mm.. ±IB«jfe 
ZnSrMn. ZnS:Cu. Mn. Co. "C* 

in^mit^<om<o'>%. t,^-rti*^-os/c«2m±*> 
6^£S©-c. ±fB*#»^3i6^T-©^5fejK;g«:i£;i;rs 

*^g^*^^^g*^is c 4 *i-c t ^„ 
[0203] 1 mimn^^wmi^it.. ^mw^ 
^^^mmr i>m^<iypt£ < i *>-si5<!: . ±K^ft 

r. ia^m©¥«»#63(^g{c-c#«. *fc. tt±«fli 

=?:Jf$SS-rn«mf*«:iBgr#.S35»^6. '^%^^%mic 

mm.t^'jmmji<x. *«<*^3^g©»jg*^{c 

[0204] ±fB^|i^<*#fe*^g«. ^S^Sjfts 

-^©^^?SM«=&wr€.^^^»^*^3fes^^^<!:, BFf^©^3^ 

i C i K J; ^ rHffS 

©^3l6?S?«*ff 5©-C. |5|-©*{jtxa-C«:)W*^^ 
-S c <i:©i^cc J: or . ^a©^51&?S!g©**#%m3K 
S^g«rf#ec<!:*ir^^*i6. *5iS(*^^?g©»S3 

[0205] 1 mmj^m<j:>imwmt^^i.. 

t^©v;;> hSB©l£«:Egf 5<t*«:. — D©y- 

-A©ii>^c< <!: ^>-g|5<^:±l^^^i^»^^^^<!:*±fB^^ 
±«B|-ci^± L -c t ^ S ©-C . ±iB* ^f^©-7 -t; > h 
S|5t?ai»e.n;^:^N«*:«3feSR^=^*»e>©ffiftf36*i. ±ia« 

[0206] 1 SeiSJ15fil©^{i2S^^ilg«. ±fB¥^ 
{t^m^^^^. -m(D<J- Yv U-A©5t^«caii!S34a 
fc«iiSit®^Eiia«CfliSSSK L r. JJB— *f© - F 
■7U-A©iJ>!5:< <t*>-gai, iiBite^^i, ±iB*« 

^^Tl&s^^Pt^iiaW^^flirWiort^^©^. 
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[020 7] 1 m^mmfDmBi^m^msit. mmw^ 

«:*5WS<k^«c«±«fl|«c«3fef*=&#WSi*SJ;»)fc^i> lo 

[0 2 0 8 3 1 *JgJi5^©^^^i^gti. 
>f-a5«:=i-f--f >i/gm«:^«l^> 36«:±ie3-7^ 

ten — ?• > i'gmfc J: r> x±ji&^w^m^o:>mt 
tan - T- -f > i'gm«±te4^^(*^«-T i * 
[020 9] 1 ^m^mo^^^i^mMmt. 

[0210] 1 m&mmi<D3mwmi^ii. ^m^^ 
[0211] 1 *jsjg«©^i^3ii*^i^«. iffinaSB 

i , ±iaaW3fe©jfiS©^^*«: 3 6 «:i6j±-c ^ 

[0212] 1 msm^^^mwm^u. mmw^ so 
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{ca^ciHgprtKiBgsn-rfc'j, c©mgB{c**±i»fli 
au-c(,>4©'c. ±ffiSQtjeJS©j:5{csig©iaaiJ©rt 

ffiiJCcm^ti^^Jta-r J: *) ±iB«7l£«:©^S?rBlJ 
«-C#-S. Sfc. ±iB«±«Bi». ¥»»^3i&^-?©^ 
3feaiJ<!:M3fef*4©ia©l®lf=&BSl^-«:Tr4®-C. fetf6 

*%i'Ml-^i^©^7^*f#-5C<»:*it?#-S, ttfc. ±fB 

[0213] 1 msBmo^^wmmmt. 

. ±iB*^!s^*li*^^^^i^±•r s t*ic±iBs*ff* 
*>6©s*f3fe*5^-r4it±«BS*«tit. «m**±fa 

*f±1»BIK:$*nri».5©-r. ±fB¥*^^3l£l^^©S 
J: o r3fM©^3feifiig©*»»l636Slia*(fi€.tiS3!» 

:^]fe3ns*^6. 7fe©*iJfflJ!6*mi>*3l«:^5e«a 

[0214] 1 mmt&<D^=mwmi^mkt. ^^f*^ 

«(^^^s©ji-si:(cit^ust-r^3i&$}!SSiffi^f4:^ii 
±sBJg|4i*K:*jt,>t:3fe*«SS4-r-SMK:iSW6*irt>SO 

■c. ^^wmtm'i-ti^ 6 ©3fe«ii:>-r±iBS*f »-cs*f ? 

%{ii^<Dm.mm.mmx ^ x , ^atcj^m^i^t, ^^^^^ 
^a*iff 3e.K, ±iB^3!c{*©)i«, *^(* 

3%3tsK-?*> e>^5£©iSIil>£J?c-rSM»©JSS*ffi«:}^fiSS 
titr. ^l^^i*^3feSR^*>6li«l^-©ffilB«rfcl>rEES 

ns©f. fet?6©M(.>i^-^5fe©^H^ft^^^a{i:r 
©t?. c©tbfe«f{c*t-rs^fltfl3l£sR^F©SSifl<)*jJ; 

^jiatc-c^^. 

[0215] 1 566s?i5jis©*i!stfc^sgi«. mm^^ 
aj»)!n±iB»«©iH^i^{cEa3 tin >t: . 
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[0216] 1 mmmm<Dimwm:mmt. ^mi^^ 

IISi^-©ffil8l%fc(,»riBg3n-5cr)T?. 

[0217] :$im^aymm»^9tmmt. «»±{c. ^ 

3 9 0 n m7bM4 2 0 n mOffiW^^Wr 
^^*^«^^*«^SL. ^^mma^B O O n mTliMe 7 
0 n m^jffiSMJ^CC^^ f - 5* ^WTS j5^fe©UlM3l6 
*Wr?>mi©^7ic»<t. ^igS*55 0 0nm7!iM5 
4 0 n mCDj^SMl^fC^^f - d7;g:^-r 6ig5fe©W*f 
31£«:Wt-SII2©3t*fti> ^jRg*J4 1 0 n m7!»M 
4 8 0 n m©?g?g^J^{C^^b'-i'^WrS»fe©m 

*f*4*-rs»3©m3fe«:<t*m. ±M&mi. m2. 
ies^j^o^jfis* w-r -Sine . ±ies ^ ©Matf*** 

Wlf-re^feB. S'?. 55?fe. #fe©*fe©3l£t?* 

■535)^6, ±iE#'7®®3fe»*^e>©aiS*7fe*5±sa¥«i*^ 

^^*^s^^©^14fi6*s^gTl/•c^>. 4o 

a©ffiis*iffiT-rs©^T, &m*mit-r^cttm± 

-e^S. */c. JitB*^i*^*^-©^iKS«3 9 0 
nm7iM4 2 0nm-r*«©r. ±iB*«ft^SIB* 
«fiXTSSiJ,B,©««4'. AI*--©S^%jaiW«J{C|»± 

[0218] 1 mmmis<D^i^m!/(^it. ±§sm 1 

©^TfemJ, M,0, S:Eu (tiL/. MBLa. Gd. 

Y*'6jl«n.Sti-r4a*' — 3S/£:«2«±©7C^) . 

0. 5MgF.-3. 5MgO • Geo. : Mn. Y 

.0, : Eu, Y (P. V) O, : Eu. YVO, : Eu. 50 
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±*^htj:K), ±taiS2©^7£m*. RMg.Al 
„0„:Eu. Mn ({lU. R»Sr. Ba*>6aiin 
il^-rtiii^—'0ittcitm3<Dnm). RMsrAl 
.,0„:Eu. Mn mb. R«Sr. Ba*>6jl{i<T, 
-5(,>-rn*>— 3*A:»iii:&©7C*) . ZnS:Cu> S 
rAl,04:Eu. SrAl,0,:Eu, Dy. Zn 
0:Zn. Zn,Ge.O,:Mn. Zn,SiO,:M 
n. QjMgS i ,0, : Eu. Mn (fib. QttS r. 
Ba. Ca*>6a«n*l,»-rn*> — 3$fc»2fe(±©7C 
, ■t?^3n-SM7fe(*©Sf©^^. l»-r<aA^-oS/c 
tt2Ji(±*:»6^£»3. ±fB03©^3fe^«. A„ (P 

0, ) .CI . : E u (flb> A»S r . Ca. Ba. M 
g. CeiPhMittl^f^^-rtliP' — 3*A:»2ti±©7C 
Ig) . XMg.A l.sOj, : Eu ({HL-. X«S r, B 

a7i>es«ns(,^-rn*:> — 3*/c{iM:^f©S;sg) . XM 

gAl,.0„:Eu (ill/. X»Sr. Ba5!p?»atfti 

-5ti-rn*>— o3;/tWPI:^©7C*) , ZnS:Ag> s 
Fi. (PO,) .C 1 , : Eu, Ca,. (PC,) .F, : S 
b. Z,MgrSi,0. :Eu ({BO. Z»Sr. Ba, 
Ca*^<^jitfnSt»-rn*' — 3*ft:B2JU±©7C*) . 
S rMgS ijO. : Eu. Sr.P.O,:EUi CaA 
I.O4 : Eu. Nd, ■C*$n-5^5t^©l*©^%. 

(.^■rn*^— 5S fc« 2 s©-c. ^^fe^ss^s 3 

9 0 nm7!)M4 2 0 n m© ^ ^©l^TtlO^Tfe^g^S^W 
*iJ;iyf. »fe©^^*i#<7»-5Ci3ii-C#6*>e. C 

ti^<Dmna>m&. »e©5fe©seccj:or. s 

m?fe(t*Sf^©tt*{*«:ffl^*>-ii-rff$A!£t- S c i «: J: -o 

#fe©i^g(cs<7^^-rsc<!:*s-c#-s© 

[0219] 1 mtmmo^mv^^msit, ±nsm 

1. ®2. m3o:>m^mt. mm^ii oo»fi%r*^ 

<t L,-C, ±^ 1 ©«3e«:3t»« 5 0 SS%iy± 7 0 SS% 

Ji(T- ±1211 2 ©M^ft*5 7 afi%jy jh 2 0 mm%&L 

T, ±iBII 3 (DM^m^ 2 0 «fi%W± 3 0 aS%tiT 
t?* S©r . Jiiai^ 2 ©m3fei***ffiWT-5iliife©3l£«:Jt 

•^■cAra©R®aE*««(.»is 1 *j j:of|g3©m»®aiS* 
6. Ara©tajaiSf*#«br. m»&aii©afe3S©» 
[0220] 1 165s?^®®*^^^j^a«. ±feit± 

_hfBlll. 112. m3©«3feft<&^^•C*sD. 

±sit±«fli©«atc*f-rs-hs»i . IS 2. ^3®« 
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[022 1 ] 1 ll*6ffJSI©^^^T^g«. JJB^fr 
IJ. ^cD*fe-c. itlJfi«j;*:tM^5SiS®3e lo 

{c»3i£-e # s *^ 6 . ^mm^i^m^-cmmm^ 

C 0 2 2 2 ] 1 SIJ6JI5flg©f63l&«7i^S«. 

±ia0i©^3i&<*©^*j^g<i:. ±iBir2©m3i£i* 

1. ^2. m3©m7fe<*©ii^J:b^<fc. ±ie«±«f5i© 
Mtcst-r •5±iail 1 , H 2 « H 3 ©m?t:ft©i|®«fi© 
J:k^i©^^©iJ>&< <!:«> — 3*IBg5Lyt©r. 20 

[0 22 3] 1 «SJ^Si©i%*«^i^g». ±IB^« 

^g«> «^«7j^i|gr*s©-c. fefeit*ij^<b'^te 

•5. 

[BIM©ffiW^J^3iDj] 30 
[01] 01(a). (b) . { c ) *fl?g{Cte 

I, ^-CfflC * 6 n ^if^»^^^©»iffi0-C* 
[02] 02 (a) ti. ^©^fe«:oi>r. ^36 

ft©l6^:5^'<i' h>'l''Jr^-r0r*f3, 02 (b) 1*^36 

[03] 03 (a) ». jftfe©^feC£:oi,»-r. 02 
tM^c^m3fe»©^*X-ii' h;U^^F-r0-C&«3. 03 
(b) «^3e<*®iii^ax-N.i7 h;i'?:^K-r0-c*S. 
[04] 04 (a) i^fe©|E67l6fe«:oi,»-r. «7fe 

hJl/*7n-r0-C*»). 04 (b) 13:^36 40 

[05] 05 (a) iHfe©^feK:ot^-C. 04 
iSii^SM3fe»©lfe*;^'<f l-^I'*jK-r0t?*«3. 05 

(b ) ««*<*©J@»iax'^i' h;i'*^F-r0-c*S. 

[06] 06 (a) »> »fe©l^fe{coc>-C. 
«c©^%)fe;^-ii' h>'U*m-r0t?*»). 06 (b) 
^©JSiSa;^'^^? h-ii'*^-r0"C$)-i)o 

[07] 07 (a) B. »fe©^fe«:-:3C>-C. 06 

( b ) \ii.m%W<omi&:^'^ ^ h ^i/*m-r0r*4, 50 
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[08] 08(a). (b) . ( c ) B. ^:|%HJ©M 
1 ©«ifiJ^SStCteWi*i»i*l&M£$lg%^-r»rffi0-C* 
■5. 

[09] 09(a). ih) :^mmm2<Jymi& 
JK^CC*j W S^3l«:^3fei^g?:^TBrffi0 -C $) ^ . 

[010] 010(a). (b) B> 2|s:|%ll©^3© 
l|j6?^«8«:teWS¥*f*^3l^a*^-r»rB0-r*S. 

[011] 011(a). (b) B. :$:^|^©^4© 

[012] 012(a). (b) B. *»?g©l^5© 

[013] *^©ii 6 ©nififfjiiiKte w i,mm»^ 

[014] 0 1 4 ( a ) B. *^ig©^7 ©iliiJf^SI 
tcteW ^^»(*^$gg©iEffi*^ P.mfcK®0-C4) . 

014 (b) B®Jffi*>6m/cWfffi0-C*^. 

[015] 0 1 5 ( a ) B. ^^^ov^BiDmsmm 

CCfcW^^»i^<*^^g©iEffi*»6m/c»fM0-C&«3 . 

015 (b) BffliJffi*>6m/c{KS0-C*5. 
[016] 0 1 6 ( a ) B. :^^^©m9©lllf^j£ 
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